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THE COMPLEATY 7 


8 CE OY 


Containing the whole «A RT of 


- Sulltying of Land, 


BY. THE 
1Piaine Table , Theodolite , Circunferentor , Pet als 


and other Inſtruments. 


!Afrera more eafie, exact and compendious 
| manner, then hath been hicherto publiſhed by any : the Plain Table being. | 


** ſocontrived , that it alone will conveniently perform whatſoever may be done by 
any of the fore-mentioned Inffruments , or any other yer invented, 
with the ſame caſe and exa&neſs; andin many | 
caſes much berter. * 


Together with the taking of all manner of 
Heights and Diſtances;cither acceſſible or in-acceſlible,the Plotting and 


Protra&ine of all manner of Grounds, either ſmall Incloſures, Champion Plains, 
Wood-lands, or any other Moumainous and un-evengrounds, Alto, how 
to take the Plot of a whole Manor, to caſtupthe conteur, and to 
make a.perte&t Chart or Map thereof. All which parti-- 
culars are performed chree ſeveral ways,and 
and by three ſeveral Inſtruments, 


Hereunto is added anew way of S arveying of Land, 


'by which a man may be ſarisficd whether his Plot will cloſe before he 
begins to protraCt the ſame,with i mantier how to order ſuch Water Colours as are 
nel ary for the beaytifying of Maps and Plots; Allo how to know whether 
Water may be conveyed | bob Fl Spring-head to any appointed place or 
not, and how to effeA the ſame : With whatloeyer elſe is 
neceſſary tothe Art of S ar voi. | 


The Szcond Edition, with may Additions. 
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THE COMPLEAT [| 


Containing the whole » A RT of 


BY THE | 

| | 

42nd Other Inſtruments | 
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manner; then hath been hitherto publithed by any : the Paz Tatle bein? 
ſo contrived , that i alone will convemently pertorm whatſoever may be done by 
any of the fore-mentioned [nſtruments, or any other yet invented, 
with the ſame caſe and exaQtneſs.; and in many 
cates much berrer 
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Heights and Dittances,cither acceſſible or in-acceſſible,the Plotting and 
Protracting of all manner of Grounds, either {mall Incloſures, Champion Plains, | 
Wood-lands, or any other Mountainous and un-even grounds, Alto, hoy 
ro take the Plot of a whole Manor, to caltupthe conteur, and to 
make a perte& Chart or Map thereof, Al! which parti- 
culars are performedchree ſeveral ways,and 
and by three {eyeral [nſtraments, 


A 
by which a man may be ſatistied whether his Plot will cloſe before he 
begins to protraCt the ſame,with the manner how to order ſuch Water Colours as are | 
nece{lary for the beautitying of aps and Plots; Allo how to know whether 
Water may be conveye | trom a Spring-head to any appointed place or 
not, and how to effec the tame : With whatloeyer clic 1« 
neceſlary tothe Art of Surveying. 


The Second Edition, with many Additions. 
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To His MUCH 


HONOURD FRIEND| 
EDMVND VVINGATE, 


of Grazes Inne Eq. = 
SIR, | 
Fr His Treatiſe being finiſt- 
| _ | ed, and ready toſee 
17 the light, I couldnor | 
ETA bethink my: ſelfe of a 


fitrer Patron then 
your ſelf to protect 
it ; Your knowledge 
in, and atteCtion to the Sciences Mathe- 
matucal, as allo the civil reſpect you uſually 
vouchliafte ſuch as affect thoſe Studies, 
arm me with this confidence. 

I foreſee that this my preſumption in 
expoſing thisWork to publike view,may 
meet with ſome Detra#ors, but Your ap= 
probation thereof , will both convince 
them of their Er70z7, and plentifully fatiſ= 
| A 2 fie | 
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he me for the pains] ;Thave taken therein. 
Howbeit, what reception ſoever it may 
obtain with the Va/gar, my intention (1 
doubt not) will give me ſupport and en- 
couragement , my aime therein being 
nothing elſe but the publike good, and 
this my Dedication an evidence to let 
You know how much am, 


SIR, 
YT our moſt bumble and 
obliged Servant, 


'William Leybourn, 
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TO THE READER. 


A em 


Conrteous Reader, 
"P, Do he Bout three yeares fince there 'camie into the 
a? Worlda litle Pamphlet entituted Planometrias 

©. of the whole Art of Surveying of Land, under 

Hs the name of Ul;ier Wallicty, of which I confels 
WZANEA my felt-ro be the Authour, tharname being only 
& the rrue lettcts of my own name tranſpoſed, I 
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know- me robe the Atithot thereof , 1t being ſo immaterial 4 
Treatiſe, and too particular for 4'Subjett of ſo large an extent; 
but that was occaſioned by over-tmich haſte , for: ( being urged 
thereunto) it was not above {ix weeks conceived before ir-was 
brought forth', and therefore muſt nceds be lirtle:leſs then mon- 
ſtrous : yer the good acceptance which that Pamphler received, 
occaſioned me ro proſecute that Subje& more at large. 

' Now as the opinions of men in the VVorld are. various, fo T 
know this Work will be variouſly cenſured , and 'theretore-it 
mighc (perchance) be expe&ted by tome, that E-ſhould make an 
apologie for my ſelf ,- as ro crave patdon or excuſe for wharfoe- 
ver any man ſhall be pleafed to obje& againſt, bur'meant ro make 
no-exculec ;"for I know: of nothing-thar needs it}, neither did'T 
ever know any Book the more favouredfor the Authours beſpeak- 
mg it ; beſides, the ſubje& of the enfuing Treatiſe being Grome- 


porter thereof >, is! able ro with-ſtand: all: oppoters;; arid (ilently 


Pens thar- ſhall cicher/ſpeak or write againſt ir.' But to the Jul 
dicious Readerl ſhall ſay thus much; As'T:dafe not thipk-fny 
ingsfree from all exception , ſo-t do not kfow' of any"thing 
herein/ contained wonthily deſerving blame : Some: pot 
fights which may poffibly-have crept in by cvatice Tamil in- 


-to- over-fee or wink ar , as fot the 
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was indeed very unwilling the World ſhould | 


try, neederh no ſuch thing, for f'De#monſtratios| the grahd fop | 
with Lines and Figures to 50:-plu rho itnoſt matevglent rongueor | 


an EE _ under- | 
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Tothe Reader. 
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underſtanding Reader, I am ſure he will ſcorn ro cavil at every 
flight miſtake or liceral faulr in the Printing: as for macerial faulrs | 
I know of none in the whole Work, alrhough I have diligently cx- 
amined the Primed {hceers, 

In the following Treatiſe I have endeavoured to proceed me- | 
thodically, and to inſert every particular Chapter , as ir _ 50 
be read and practiſed , and have omicred norhing that might an 
way tend to make a man in ſhort time become an exquiſite proft- 
cient in the Geometrical part of Surveying. 

The firſt Part of this Book confiſterh of Ge:metry only , and 
containeth ſuch Problemes as are meet and neceſſary to be known | 
and praiſed by any man that intenderh to exerciſe himſelk in this 
employment : by help of cheſe Problemes the Plot of any piece of 
Land may be inlarged or diminiſhed according to any afſigned 
proportion, and ſeparation and diviſion thereot made, if need be, 
by Rule and Compals only, and alſo by Arichmetick. 

In the ſecond Book , you bave a general deſcription of all the 
moſt neceſſary Inſtruments uſed in Surveying, as of the Theodelite, 
Circumferentor, Plain Table, and the like , and more particularly of 
theſe which I make uſe of in the proſecuting of this Diſcourſe. 
Alſol have given ſuch direRions for the making of the Platn Table, 
and furniſhed rhe Index and other parts thereof with divers ne- 
ceſlarie lines for ſeveral occaſions , ſo that it being made accord- 
ng to the dire&ions there givenzit 15 the moſt abſolute and univer- 
ſal Inſtrument.for all occaſions yer ever invented ; for by it may 
be performed whatſoever may be done by the Theodulite , Crrcwnfe- 
rentor, or Peratiir, with the ſame facility and exaQneſs, and in ma- 
ny caſes better , as in the particular uſes rhercof will plainly ap» 


pear. 

And in the fifth Chapter of the ſecond Book, I have deſcribed 
the making of an Inſtrument which will perform all the uſes of the 
Theodolite, Semicarcle, Cireumferenter, and Perafor, and for Portabili- 
ty exceeds any of them. In the eighth Chapter of this ſecond 
Book; there is alſo deſcribed a new kinde of Protrafor , which is | 
far more convenient for uſe then that which is uſually made , and 
as is deſcribed in the former part of the ſaid Chapter, 

The chird Book is of Tr:gonometry, or the Dofrine of the di- 
mendſjon of Plain Triangles, by Sines, Tangents, and Logarithmes , by 
which the nature & reaſon of chetaking of 81l manner of Heights 
and Diſtances may the better appear, and for that reaſan I bave 
inchis third Book added ſhort Tables of Simes and Logarsthmes, ; 
namely, a Table of $:es to every ten minutes of the Quadrant,and 
a Table of Logarithmes from 1 to 1000, by which more Queſtions | 
may be reſolved in the ſpace of one hour, then by the uſual wayes 
taughtby others can be performed in (ix, if the like exaftneſs be 
required, And for a further abreviation of theſe Calculations, I | 
have alſo ſhewed how toreſolve all ſuch Caſes in Plain Triangles | 
as may at any time come inuſe in the pratice of Surveying by | 
the Lines of Artificial Numbers, Sines , and Targents » whereby . 

ſuch * 
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| To the Reader, 


pn I 


ſuch Caſes may be reſolved without Pen, Inke, ar Paper. 

In the fourrh Boak is ſhewn the uſe of all the fare-mentianed ' | 
Inſtruments in the praQtice of ſurveying , and firſt in taking of 
all manner of Heights and Diftances, —_— acceſhible ar inacceſ- 
ſible , in the practice whereof the young PraQitianer will rake 
much delight, and receive no {mall ſatisfaction, 

There is alſo raught how to rake the Plot of any field or other in- | 
cloſure ſeveral ways, both by the Platz Table , Theodolite, and Cir- 
cumferentor , by which will appear what congruity and: harmony 
there is between theſe ſeveral Inſtruments, for if you take the Plot | 
of any field by any one of them, and then by another of them, and | 
plot your work by the ſame Scale at both your obſervations, you | 
thall (if you be careful) finde that theſe two Plots will agree to- | 

etheras exadtly as if they had been both taken by one and the | 

| Initrument, And for this reaſon I have made one Scheme or 
Figure ſerve for three ſeveral Chapters , which hath much abre- 
viated the number of Diagrams , and will (I perſwade my ſelf) 
give berter '{atisfa&ion to the Learner, then variety of Figures 
could have done. 

In the manner of protraQing, when you have obſerved your de- 
grees cut by the Needle in the C:rcumferentoy , or the Index of the 
Perador,] have (becauſe the praRice thereof is vexy uſual and no 
leſs difficult) in Page 239 inſerted a Figure ſo plain and perſpicu- 
ous, that rhe very ſight thereof will be enough (if there were no 
words uſed) to explain the uſe thereof, | 

After the Plot of any field is taken and protraQed according to | 
any of che former dire&ions,l come to ſhew how the content ther- 
of may be atrained ſeveral ways,that is, to finde how many Acres, | 
Roods and Perches are contained in any Field thus plotted. Alſo 
there jisraught how to meaſure Mountanous and uneven grounds, 
and to finde the area or content thereof, | 

You are alſo taught in this fourth Book how to take the true Plot | 
of a whole Manor, or of divers ſeverals, both by the plain Table, 
Theedelite, Circumferentor or Peraftor, with the manner how to keep | 
account in your Ficld-Book after the moſt ſure and exacteſt way. | 
And here 1s alſo added a new way of Surveying of Land by the 
Cercumferentor or Peraflor, by which when you have gone round a- | 
bout the field & made obſervation of the ſeveral fides and angles, 
you may with ſmall crouble make examination thereof, and be 
ſarisfied whither your plot will cloſe or not, before you begin to 
protrat. Alſo how ro reduce you Plot, to any proportion, to 1 
draw a perfe& draught thereof, and to deck and beautifie rhe 
ſame, with the manner how to order ſuch Colours as are neceſla- | | 
ry thereunto. Andin the laſt place there is-an example of Wa- | 
ter-leveling, by which you may know whether water may be con- | 4 
| veyed from a Spring-head to any determinate place or not. 

Thus havel given you ſome general intimartion of the princi 
heads conteinedin the following Treatiſe, which you may | 
more aparent in the following Aralyſis, but beſt of all in the —_ | 


_ WY 


—_ Dm et. 
CE comma | — m— 
—_— —_—_ - o 


EO ET” Lore eo OT ODE CE ON Att Rt ORG AW A 


— 


"RIO i 1 "w * h X « «X - 
4 »] . MN 4 
x : . 
- "” *%. --v - —_ p 4 _ 45 Wy \, _ , " 
- - x 
— _ © > — 
- 9 PI 


-— a — 


Aa OASTS 
e kn” - HS © » Ea 
> <a 9 OR} _ 
P 


To the Reader, 
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ſelf, unto which'I chiefly refer you, wiſhing thar you may rake the 


ſame delizhr and P 
conteined, 45 I di 


in the compo 


leaſure'in the pratice of thoſe things therein 
fag of them, ſo ſhall I think my 


labour well beſtowed, and be the more animared to preſent thee 


with ſome other Mathematical Treatiſe, who am 


London, June 1653 


A Friel Mall that are 
eMatbematically 
 affefied. 


.,} William Leybourn. 
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| 
GENERAL SVERVEY en 
the whole WORK. | 

| 


1 Raiſing and letting fall of Perpendiculars,t 1 

2 The making of equal Ang\cs,and drawing of 

parallel Lines, 1} 

2 The dividing of right Lines equally, 14 | 
| 4 The conſtituring of right lined Figures, 16 | 
| | 5 The working of proportions by lines, 17 

CIOf Ge-,.r Definitions, Page 3 6 The dividing of right lines proportionally,18$ | 
ometry, | 7 The dividing of Triangles according ro | 

— — M——_— proportion » _ Arithmerically and Geos 

conſiſteth h — I Bu = ary angies I9 < 

| ; a lined2 from &4 point in any (1de,21 
of 2 Problemes Concerni T4 yin Parallels _y fide, 26 : 

8 The power of Lines and Supcrhicies, 25 

9 ThereduCing of Four 

figures from ane). ( /ided figures into 


ive 
form to another, _ Triangles, 28.&c, 
as Six | 


| 
|| 
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Io The dividing of any plain Superficies inte 
two or more pa"ts, according to any propor= 
tion, by lines drawn either from any angle,or 


( from 4 point in any ſide, 31 


Cri In general, 41 
2 Of the Theodolite, 43 
| 3 Of the Cucumterentor, 44 
4 Of the Plain Table, 45 ; 
5 Of 4 ew Inſtrument, 4g | 
6 Of the Crols, 50 | 
| 
| 


I1 of [7 Of Chains, and chiefly, o 


Inftru- 5 


My. Rathborns, 52 
f 
| ments, 4s | 8 Of the ProtraRor, 55 


Mr. Gunters, 5 2 
lain 
9 Of Scales, < and 58 
Diagonal, 


| Io Of a Field-book, 60 | 
(11 Of theParallelogram, 61 | 


| 
| 
Sines 6g | 


III Of Of the deſcription and uſe of the Tables of& and 
Trigo- Logarithmes, 71 
nome- Y2 Th+ application and uſe of theſe Tables , as alſoCRight angl:d, 79 | 
tric and (f of thelines of Numbers, Sines and Tangents, in& an 
reſolving of Plain Triangles, Oblique angled 87 | 
i 0 
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IV The | 12 Of large (hampion Plains or 3 Plain Table, 223 
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taking there from 


I Of the Scalc 9 = Oy angles of any qrantity,179 | 
lating down 
laying down 
2 Of the ProttaCtor in | 
} finding the quantity of 


_ 


| 
Can Angle, 183 
| 


Plain Table, | | | 

3 Of thee Theodolie, to finde an anole inthe fi-ld therewith, 183 
Circumferentor, 

an Horizontal line, or line of level, 


an angle of altitude, 186 


acceſſible Plain Table, 187 

5 Of taking of Diſtances or by the&Theodolite, 189 
inacceſſible Circumferentor,1 go. and 
4 (to protratt the ſame,191 


acceſſible, | 
6 Of the taking of Salritudes by the Label and Tangent line 


inacceſſible, 192 © (andro protratt the ſame 193 
7 Of taking divers yo” Tat1:, 196 
diſtances at oncegby and and to protralt the ſame, 199 
the | Þ, Theodolite, 198 


8 To take the plot of a Field arc Plain Table, 2or ; 
one ſtation taken in the middle JTheodolite, 203 | 

thereof by the Circumferentor,2os 
(aud to protratt the ſame, 206 


9 To take the plot of a Field at { Plain Table, 208 
one ſtation taken m any angle YTheodolice, ibid, 
thereof, by the :Circumferentor, 210 
4 (and to protrati the ſame, 110 


Io To take the plot of a fieldg Plain Table, 212 | 
at two ſtations taken in )Theodolice, 214 
any parts thereof , by the YCireumferentor, 216 | 
(azd to protratt the ſame,216 | 
It Totake the plot of a Field at two. Plain Table, 218 
ftations taken in any part thereof, )Theodolire, 220 
only meaſuring the ſtationary di- \Circumterentor, 220 
ſtance, by the (and toprotratt the ſame, 222 


Theodolie, 226 
(and to protralt the ſame, 230 
With away to prove the truth thereof, 234 | 
I3 To take the plot ,of | 
anyField,Woed,P ark, /Circumferentor, 234. eAnd to protrat the | 
Chaſe, Forreſt, or o-> ſame.237, With divers cantions for the exalt 
ther large Champion\, performance thereof. 
Plaiz, by the 
14 Of thePeraQtor, contrived by Maſter Rathborn , bow to make the | 
Plain Tablc #0 do rhe Work, thereof better then the PeraRtor it ſelf,240 


Woods, to take Plots thereof by the 


| 


15 T | 
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15 Totake the plot of any piece of Land by the PeraQtor, -236, and | 
to protratt the ſame, 244 

16 To ſurveigh by the C hain onl y, and no other Inſtrument, 247 | 

17 To rake Plot of a Forreſt, Chaſe,or W.od by the Circumferen- | 
tory of which you may know whether your plot will cloſe or nor be- 
fore you begin to protratt, 250 

1$ Toprotratt the ſame, 259 


, 


(The Geometric;Squa: C262 
The Long Square, 263 
19 Of finding the area or ſuperficial | The Triangle,26 3 
content of any piece of Landzthe plot< The Trapez1a,264 
therof being firſt taken&T chiefly of eAny irregular plet of a 
. Field, 205 
CT he Circle, 2 67 


20 The manner of caſt ing Mr. Rathborns (267 
( hand 


Pe eaend 


up the content of any piece ; 
of Land in Acres, &c,; bye Mr. Gunters 
21 To reduce Acres into Perches, and the contrary, 270 
22 Theuſe of aScale, of ReduQtion neceſſar), for finding the fra- 
fion parts of an «Acre, 272 
23 Divers compendious Rules for the ready caſting up of any plain 
Su per ficies, with divers other Compendiums in Suryeying, by the 
Line of Numbers,273 
24 Of Statute and Cuſtomary meaſure to reduce one to the other at 
pleaſure, 276 
25 Of the laying out of common fields into Furlongs, 277 
[26 How a Lordſhip lying in common fields ts to be divided, 279 
| 27 Of Hils and Mountains, how to finde the Lengths of the Hori- 
zontal Lines on which they ſtand ſeveral ways ,282 
28 Of Monmnanom and un-even grounds, how to protratt or lay 
the ſame down in plano after the beſt manner, giving the area or 
| content thereof, 283 


270 


A OCCC See ————_ 
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| Plain Table three ſeveral wayes, 285 
29 How to take the Plot - 
of a whole Manor by<Circumferentor 
the or 291. 
| Peractor, | 
With the keeping an account in your. Field-book , after the beſt and 
moſt certain manner 2.95, and 10 protralt any obſervations ſo ta- 
hen, 296 & « 
T wo Semicircles, 
30 of inlarging or diminiſhing of Plots JMr. Rathborns Ruler, 
according to any poſſible proportion by YA Line into 100 parts, 
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Note that all Chapters and parts of Chapters thar 


; 


are added in this Edition, are noted with this mark be- | 


(fore the Chapter (F* 
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EEC, WES Or as much as the whole 
DPF eArt of Surveying, of 
a || Land & performed by In- 
BH ſiruments of ſeveral kinds, 

1 7; and that the exatt and care- 
== (ul making ard diviaing 
SF==2==|.0f all ſuch Inſtruments is 
thicfly ro be aimed at , I | 
thought good to intimate t0 ſuch as are deſirous to 
' praftiſe this © Art,and donot readily know where 
to be furniſbed with neceſſary Inſtruments for the | 
performance thereof , that all , or ary of Infiru. 

ments uſed or mentioned in this Book , or any Mas 

thematical Inſtruments whatſoever are moſt ex-- 
atly made by Mr. Anthony T hompſon in| 
Foſi ier L ane yeer Smithfield, [cndon. | 


| 


| 
by 


| 


| 
| 
| 


COMPLEAT 


SURVEYOR 


CO ro mn in OO IE oe eee rene tt ants. Sint. A. 


The Firſt Book, 


THE ARGUMENT. 


wh Gontarca: ex- 
*> | tracted, out of the Wri- 

[73] tings of divers ancient and 
modern Geometricigns, as 


E whd, BR amns, Bagdedmne, Claviws, exc. and are 
here ſo methodically diſpoſed;that any man may 


gradually proceed from Probleme to Probleme 
withour interruption, or being referred to any | 
other Autbour for the PraQicall performance of 
any of them. Onely the Demonſtration is whol> 
ty omitted; partly, becanſe thoſe Books © out of 


do 
—— GD— 


te. At. A i, _—— 


The Aroument, 10 | - "Ws. 


4. — 


-| would have been {:> incumbred with mulriplici- 


| particular, andalſo for theavoiding of many o- 


toanother, and to inlarge or diminiſh them ac- 


which they were extraQed, are very large in that 


ther Propoſrtions and T heoremes, which (had the | 
enſuing Problemes been demonſtrated ) muſt of ne- 
ceſſiry have been inſerted. Alſo , the figures 


ty of lines, that theintended Problemes would 
have been thereby much darkened, And beſides 
It was not my intent in this place to make an ab- 
ſolute or entire / zeatiſe of Geometry, and there- 
fore I have onely made choice of fuch Problemes 
as | conceived moſt uſefull for my preſent pur- 
poſe, and come moſt in ule in the praQtiſe of Swur- 
veying, and ought of neceſſity to be known by e- 
very man that intendeth to exerciſe himſelfe in 
the Practice thereof, and thoſe are chiefly ſuch | 
as concern the reducing of P/ots from one forme | 


cording to any aſſigned Prop:71ion, allo divers 


of the Problemes in this Book will abundantly 


help the Szrveyor in the diviſion and leperation 
of Land, and in the laying out of any aſſigned 


quantity, whereby large parcels may be readily 
divided into divers ſeverals; and thoſe again 
{ub-divideif need be. Alſo for the better fatil- 
faQtion of the Reader, I have performed divers of 
thefollowing P7roblemes as well Arithmetical'y as 


Geometrically. GE-| 
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1 A Point * that which cannot be divided. 


Point or Signe is that which is void of all Magri- 
tude, and is the leaſt thing that by minde and 
underſtanding can be imagined and conceived, 
than which there can be nothing leſle, 
as the Poznt or Prick noted with the A 
letter A, which is neither quantity nor 
part of quantity, bur _ che terms or ends of 


quantity, and nerein a Poznt in Geometry differeth from U4ty in 
Number. 


| 2> A line a length without breadth " 
thickneſſe. | 


A Line is created or made by 
the moving or drawing outof a A — 
Pont from one place to another, - 


ſothe Ze AB, is made by mo- 

ving of a Point from A to B, and pF Aa. 
according as this motion is, ſo , B 
is the Lzze thereby created, whe- En 

ther ſtreight or crooked, And of the three kindes of Magnitudes in Ge- 
ometry, viz, Length, Breadth, and Thickneſſe, a Lines the firſt, confiſt- 
ing of Le-gth only, and therefore the Lzxe A B, is capable of diviſion 
in Lergth only, and may be divided equally in the pomnt C, or une- 


qually in D, and the like, but will admit of no other dimenſion, 


3 Theendsor bounds of a Line are Points. 


This is to be underſtood of a finite Line A ——ÞB 
only, as 1s the line A B, the ends or bounds 
whereof are the points AandB : Burin a Circular Liae it isother- 


B 
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wiſe, for there, the Pozat in its motion returneth again to the place 
where it firſt began, and ſo makerh rhe Zz-e infinire, and the ends 
or bounds thereot undeterminate, 


4 A Right line x that which heth equally be. 
_ tweenby points. 


A B As the Kight line AB lieth ſtreighr 

and equall between the points A and B 
(which are the bounds thereof) without bowing, and is the ſhorrelt 
of all other lines that can be dra:ivn berween thoſe rwo points. 


5 A Superficies i that which hath only length 
and breadth. 


| 1 As the motion of a point 

B producerh a Line, the firſt 

kinde of Magnitude, ſo the 

motion of a Line produceth a 

7 | Superfictes, which 18 the ſecond | 
r kindeof Magnitude, andis ca- 
C 8 D pable of rwodimenſions,name- 

ly, lengrh and breadth, and ſo the S»perficzes ABC D may be divi- 


| ded in length from A to B, and alſo in breadth from A to C, 
6 Theextreams of a Superficies are Linrs, | 


As the extreames or ends of a Line are points, ſo the extreams 
or bounds of a Saperfictes are Lines, and lo ttie extreams or ends of 
the Superficies AB CPD, are the lines AB, BD,D C, and C A, 
whichare the terms or limits thereof, 

7 A plain Superficies # that which lieth e- 
qually between hi lines. 

Sothe Super ficies A BC D, lieth dire& and equally between his 
lines : and whatſoever is ſaid of a right line, the ſame 1s alio to be 
underſtood of a plain Superficies. 

8 A plain Angle xs the inclination or bowing of 
two lines the one tothe other, the one touching 
the otber, & not being diretly joyned together. 


As the two lines AB and BC incline the one to the other, and 
touch one anorher in the point B, in which point, by reaſon of ye | 
incli-; 


_ i. 
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| inclination of the ſaid lincs, is made the 
| Angle ABC. Bur it the two lines which B 
| touch each other be without inclination, /\ 


| and be drawn dircaly one to tne other, / \ 
\ 


"CI 


| then they make noanvle ar all, as the 

Ines CD andD E; touch cach other in / 
| the point D,and yer they make no angle, \ 
| but one continued right line. / | & 
| OC And here note, that an Angle , \ 
. commonly is f19ned by three Letters, * C EK 
' the middlemoſt whereof ſhewerh the angular point: As in this fi- 
| gure, when we ſay the angle AB C, you are to underſtand the very 
| Point at B: And note alſo, that the length of the ſides containin 

' any angle, as thefides AB and B C, do not make the angle AB G 
| either greater or lefler; bur tae angle ſtill retainerh the ſame quan- 


| tity be the containing ſides thereof either longer or ſhorter, 


4-1} 


9 Andif the lines which contain the angle be 
| right lines, then isit called a right lined angle. 


| 

| Sotheangle ABC is a right lined angle, becaule the lines A B 
| and BC, which contain the ſaid angle, are _ lines. And of right 
| lined Angles there are three ſorts, whoſe Definitions follow. 


| 10 Whenaright line ſtanding upon a right line | 
| maketh the angleson either fide equal, then 
either of thoſe angles is a right angle : and the 
right line which ftandeth eretted, is called 
perpendicular line tothat whereon it ftandeth. 


As upon the right line C 

D, ſuppoſe there do ſtand A 
another right line A B, in | 
ſuch ſort that it maketh rhe 
angles on either {ide thereof 
equall, namely, the angle A 
BD on the one fide, equall 
tothe Angle ABC on the 
other {ide : then are either of _ : Ze HFS 
the ewo angles ABC, and C B D 
ABD right angles, and the 

rizht line AB, which ſtandeth ereed upon the right line C Dz 


wichonr inclining to either part thereof, is a perpendicular to the 
line C D. 


11 An; 
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11 An Obtuſe angle # that which i greater | 
than aright angel. 


A Sothe angle CBE is an obtuſe 

K angle, becauſe it is greater than 
the angle ABC, which is a right 
angle ; for it doth not only contain 
that right ansle, but the angle 
ABE allo, and therefore is obtuſe. 


| 12 An Acute angle xs 
B D leſſe than a right angle. 


So the angle EBD is an acuce 
angle, for it is lefſe than the right angle A B D ( in which it is con- 
tained ) by the other acute angle ABE. 


13 Alimitor term & the end of every thing. 


Asa point is the limit or term of a Linebecauſe it is the end | 
thereof, ſoa Line likewiſe is the limit and term of a Superficies ; 
and a Superficies is the limit and term of a Body, 


14 A Figure is that which # contained under | 
'S 
one limit or term or many. 


—_ 


As the Figure Ais 

| | contained under one 

limit or term, which 

B C is the round line AE 
| ſo the Figure Bis con- 

tained under three 


—__=_ 


right lines, which are 
D ' -the limits or terms: 
thereof. Likewile, the 
A —_— C is contained 
un 


: | Han er four right lines 
the Figure E under five right lines, and fo of all other fees, ; 


C And here note, that in the following work we call any plain 
Superficies whole ſides are uncquall, ( its figure E ) a Plot, as of 4 
Field, Woad, Park, Forreſt, and the like, 


15 Al 
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15 A Circles a plain Figure contained under 


one line, which is called a Circumference, 
unto which all lines drawn from one point 
within the Figure, and falling upor the Cir- 
cumſerence thereof are equal one tothe other. 


As the figure ABCDEisa 
Circle,contained under the crook- 
ed line B C D E,which line is call- 
ed the Circumference: In the mid- 
dle of this Figure is a point A,from 
which point all lines drawn to the A 
Circumterence thereof are equall, 
as the lines AB, ACAF,AD : 
and this point A 1s called the center 
of the Circle. 


D 

16 A Diameter of a circle is a right line drawn | © 

by the Center thereof, and ending at the Cir- 

cumference;on either fade dividing the Circle 
into two equall parts, 


So the line BAD (in the former Figure) is the Diameter there- 
of, becauſe it paſſerh from the point B on the one fideef rhe Cir- 
cumference, to tie point D on the other {ide of the Circumference, 
and paſleth alſo by rhe point Az which is the center of the Circle. 

And moreover;it divideth the circle into two equall parts, namely, | 
BC D being on one fide of the-Diameter, equall, ro BE D on the 
other {ide of the Diameter, And this obſervation was firſt made 
by Thales Miletzus, for, faith he. If a line drawn by the center of any 
Circle do nor divide it equally, all che lines drawn from the centet | 
of that Circle to the Circumterence cannot be equall. 


17 A Semicircles a figure contained under the 
Diameter, and that part of the Circumfe- 
rence, cut off by the Diameter, ® 


As in the former Circle, the figure BED is a Semicircle,becauſe 
it 15 contained of the right lineB A D, which is the Diameter, and 
of the crooked line BED, being that part of the circumference 
which is cut off by the Diameter:alſothe part BCD is a am 
| : v 


Geometrical Defiritions. L1s. 1, 


18 A Scion or portion of a Circle, is a Figure 
contained urder a right line, and a part of tbe 
circumferer.ce, greater 0r leſs tken a Semicircle, 


B So the Figure AB - N ,,-—-ox 
conſiſterh of the part of rhe Cir- 
_ cumference AB C, and the right 
line AC isa Scion or portion of 
a Circle greater than a Semnt- 
circle. 
Alſo the other figure A C D, 
which1s contained under the right 


/ 

( 

A ; . 
oY line A C, and the part of the cir- 


cumference AD C, isa Section of 

a circle leſſe than a Semicircle. 

C And here note, that by a SeQion, Segment, Portion, or Part 
of a Circle, is meant the ſame thing, and fignifieth ſuch a 
part as is either greater or leſſer then a Semicircle, ſo thar a 
Semicircle cannot properly be called a Setion, Segment, or 
part of a Circle, 


19 Right lined figures are ſuch as are contain- 
ed under right lines, 

20 T hree fided figures are ſuch as ave contained | 
under three right lines. 

21 Four fided figures are ſuch as are contained 
under four right lines. 

22 Many fided figures are ſuch as have more 
fedes than four. : 

23 Allthree fided figures are called Triangles 


And ſuch are the Triangles ABC. 
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24 Of four fded fignres, 
4 gies = Sc s 
that whoſe ſides are e qual 
| and bis angles rcht. As 
the Figure A. 


25. A Long Squares 
that zl ich bath right an- 
| ples but unequal ſides, As 


the Figure B 

26. Fo R hombus # 4 
F igure having fonr equall ' 
| des but 1.08 right angles. 
As the Figure C, 

27 A Rhomboidess 4 
|'F igure whoſe oppoſite ſides 


are equal, and whoſe oppo® . / | 


fete angles are alſo equall, - 
but it bath neitber equal + 
fides nor equall angler. 
As the Figure D. -E uy 
\.. 28 A8 other Figures 

| of foure fades (befrdes theſe) 2 


. . 


| are called Trapetias. 


1. Such ate all Figures of four ſides - 
inwhich is obſerved ho equalicy of 
ſides or angles, as the figures A and 

'B which have neirhet 2quall fides © © 

{ nor _— angles, bur are defctibed 

by all adventutes withoue the ob- 

ſervation of any order, 


C 
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20 Parallel, oz equidiſtant 71ght lines are ſuch | 
which being in one and the ſame Super fictes , and 
produced iafinitely on both ſides, do never in any 
part concur. | 


_ TS 


A 


*. Astheright lines AB and CD are parallcl one to 
p theother,andit they were infinitely extended on ei- 
ther ſide would never meetvr concur together ,, bur | 


4 C 


= * . 


ſtill retain the fame diſtance. 


Geometrical Lheoremes. 


pe! Ny two right lines evoſfing\oxe ahither, nitke the contrary or 
ANSP. wertical angles equal, Euclid,15.1, | 


2 If anyright line fall upon 4x0 parallel rzght lines,gt maketh 
the outward angles on the ones” equal to the inward angles on 
the other, an1 the two enward opgeſote angles 02FOMrAr ſides of thefall- 
ing line alſo equal,Euclid.2g.1. *\ ... -* ; 


| vw {\1-. 4 34<0 þ SY 

3 If any fide of aTriangle be produced, the outward angle us equal to the two 
inward oppoſite angles, and all the three angles of any Triangle are equal | 

ro two right angles, Euclid, 32... oo YO RO 


4 In equiangled Triangles, all ther fides ure Proportional "45s well ſuch as | 
contain the equal angles, as alſo the ſubtender, q ſides. | | 


5 If any four Quantities be proportional, the firſt multiplyed in the fourth, : 
produceth a Quantity equal to that whithrig made ty ad elicare of the 
ſecond mn the third, + aged fone "by, | 

6 In all right angled Triangles, the (cuare of the fide ſubtending the right 
agle, Fen , both the Pres of the TS, ſdes. E uchd.gq3.1, 


7 All Parallelcerams are duutle to'the Triangles that are deſcribed upon | 
their Baſes, their Altitudes beiry equal, Euchd 41.1; > - bt 


8 AllTriavgles that have one and the (ame Bal e, and lie between two parallel 
lies, areequal ove ts the other, Euclid. 37:1. 18. 114.07.) 469 


_GE 


J—  — ———_ 


AJ ly ll ,; C< 
* 


- MeSFSZEEA 
- SS, 
> £7 o C EJs 
; SIIFJY oh 
< ( yi = 


4, 
— 4 
A 
AC AN ( WJ 
NIST 
Dd AAS 
DJ —1 | < 
/ ; & " 


= D 
. - \ \ _ 
A, " OE > 


GEOMETRICALL| | 
ſ-- PROBLEMES 


NW” 


| | CS/)ISD BW 
SIT C F DOES [- "Y 
SS HRS 


—— 
ma 


PROBLEME I. 


Upon a right line given, bow to ere another right | 
| "Line, whicb ſhall be perpendicular to the right 
6 


- line given, 2 
x He right line given is A B, upon which from the point E 
eg it is required toered the perpendicular E H. 

MN  O ening your Compalſles at pleaſure to any conveni- 
Daw. cnt diſtance, place,one foortinthe aſſigned point E, and 
witch che other make the marks C and D, Equidiſtang on each fide 
the given point E, Then open- 254 6 7 NOV Shy 
ing your Compaſſes again to « * Goo m..cf 
any other convenient diſtance IL! Te. | 

wider then the former, place F 3 - * 

one foot in.C, and with the (3 of 112 :1,; 04 AF: * | 
other deſcribe.the arch GG, ub 2734 1 2G WE 

alſo(the Compaſſes remaining Bs Uk 
at the Ge los place one 

foot in the point-D, and with 
rhe other deſcribe the arch FF, : = ; 
then from the point where A 6 zE _—_ 
thele. two arches interſe& or D 

cut each other (whichis at H) draw the right Line HE which ſhall 


be perpendicular to the given right line AB, which was the thing 
required to be done, 


— 


+ 


Ca ', 1, BROB- 
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PROB. II. 
How to eref a Perpendicular 0n the end of a right 
line given. 
'þ Et O Rbe aline given, and let it be required to cre the per- 


pendicular RS. Firſt, upon the line OR, with your Com- 
paſſes opened to any ſmall diſtance, rams: —_y ſ - uo en 

inn ith 5. Then take with your Com- 
beginning at R,noted with 1, 2, 33 "7 © OD Lo 
to4, and placing one tootr 


Bo, : in R, with the other deſcribe 
-2e---..,, the arch PP, Then take tne 


| Þ | \.S diſtance R 5, and placing 
| B one foot of The Compaſſes 
in 3, with the other foot de- 
ſcribe the arch B B, cutting 
the former arch in the poine 
| | S, Laſtly from che point $, 
— - = WW 1 draw the line R S, which 

ſball be per 


_—_—_— to the 


given line O 


mos 


E | PROB, IIL 


How to let fall a perpendicular, from any poiur if. 
ſfrened, upon aright line given. 


HE point given is C , from which point it is required to 
draw a right line which ſhall be perpendicular to the given 
right lne A B, 

oO Firſt, from the given 
point C, to the line AB, 
draw a line by chance , as 
C E, which divide into 
two equall parts in the 
D point D, then placing one 
| foot of the Compaſſes in 
the point D, with the di- 
ſtance DC, deſcribe the 
Semicircle C FE, cutting 
_ — the given line AB in the 


'Y .> B point F. Laſtly, if from the | 
point C you choca bes CB, le all be a perpendicular to 
was required, | 


"_ given line A B, whic 
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PROB. IV. 


How to make an angle equal to an attgle given. 
[ the angle given be A CB, and let it be required to make 


another angle equall thereunto, 
Firſt , draw 
the line EF at pleaſure, 
then upon the given an- 
gle at C, (the Com- 
paſſes opened to any di- 
ſtance) deſcribe the ark 
AB, alſo; upon the point F (che Compaſſes ur-altered ) deſcribe 
the arke D E : then take with your Compaſſes the diſtance A B, and 
| ſet the ſame diſtance from E to D. Laſtly, draw the line D F, ſo 
ſhall che angle D FE beequall tothe given angle AC B. 


PROB. V. 


| A rieht line being given, how t0 draw another 
right line which ſba1be paralle[go the former, at 
any diſtance required, 

Terk iven is AB , unto which it is required to-draw ano- 


_—_— 


ther right line parallel thereunts, at the diſtance A C; or 


B D. 
Firſt, Open your Com- .__ tC. Mm 
paſſes to the diſtance A C or "I", on A 


AD), then placing one foot in 
A, with the other deſcribe 
the arke C ; alſo place one R 
foot in B, and with the other A. B 
deſcribethe Arch D. Laſtly, 

Draw the line C D ſo that ir may only touch che arks C and D fo 
ſhall the line C D be parallel to the line A B, and at the diſtance 
required, | 


— — 


PROB VL 


T o divide a right line given into any aumber of 
equal parts. 


[ Et A Bbearight line given, and let it be required to divide the 
| 


ſame into four equall parts, [ 
Firſt, | __ : 


i. Mit. 


—_— j "_ I _ 
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Firſt, from the end of 
the given line A, draw the | 
line A C,making any angle, 
then from the :orther end of 
rhe given line, which is at 
the point B, draw the line 
B D parallel-ro AC, (or 
make the angle ABD e- 
quallto the Angle C A B;) 
then upon rhe lines AC and 
B D ſer off any three equall 
parts which (1s one leſſe 
then the number of parts 
into which the line A Bis 
ES to be divided) on each line, 
as 1.2.3, then draw lines from 1 to 2, from 2 to 2, and from z to.1, 
which lines, croffing the given line A B, ſhall divide it into four c- 
quall parcs as was required. 


_— 
— 
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PROB, VII. 


A tight line being given, how to draw another 
right line parallel thereunto , which ſhalt alſo 
: þaſſe through a point aſſtened, 


L's ABbea linegiven; and let it be required to draw another | 


line parallel thereunto which ſhall paſſe through the given 
point C. _ | | 


Firſt, Take 

\F with your com- 

| WF .. paſſes the di- 

a ſtance from A 

"JH toC, and place- 

| 1ng one foote 

D thereof in B, 

with the other 

deſcribe the ark 

Ho ra D E:; then take 

in your compal- 

a es M -les the whole 

lint AB;and pacey one foot in the point C,with the other deſcribe 

thearke FG, crofling the former arke DE inthe point H. Laſtly, 
ityou draw the Line CH it ſhall be parallel to A B, | 


oe 


Fd 
l , 


. 
. 
. 
.* 
.* 
. 


PROB., 
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PROB. VII. & 


Having any 1hrce points given, which are not ſe 


an arch of a Circle which ſhall paſs dire}, 
though the three given points, 
Te three points given are A Band C, now it is required to 


finde the center of a Circle,whoſe circumference ſhall paſs 

+ through the three points given, 
'| Firſt , open | your 

Compaſics to any' di- 
ſtance greaterthen halt 
the diſtance between B 
and C, rthcn place one 
foot in the point By and 
| with che other defcribe 
the arch F G', thenthe 
compaſſcs remaining at 
the ſame diſtance,place 
cne foot in C, and with 
the other turned about - 
make the marks F and 
G m the former arch, 
and draw the Jine.:F G - 
| atlength if need be, 

Azain , opening the 
Compaſſes to any di- 
ſtance greater then half 
AB) place'qne foot in © '' | 7, 
the point A, and with | 


\. 


theorher deſcribe thearch HK,then,the Compaſſes remaini 1 2+ 
*rhe fame diſtance, place one foot in the ove and entiing che - 
TN, i —_ mane wy Regs HE inthe former arch. Se 
Lally, draw therighe line H K cutting the line F Gin Oſo ſhall 
| oO AR A a ns i you deſcribe a circle at the diſtance 
. Sdirealy t : - 
which as roqtlie”” ly __ the three given points ABG, 


. = , 
{ »+ w ® P 
S + 'J % . & b 


/ 


 C— 


-.*PROBLEME IX, 


Anythree right lines being given, ſothat the two 
ſhorteſt together be longer thenthe third, to make 
' thereof aTriangle, + tt 


T | Er itbe required to make a Triangle of the three lines A Band : 


C. the two ſhorteſt whereof. v5 ' 2404 
| then thethird line C, , Viz, Aand Btogerher, are bnger 


| 


tuate in aright line , how to finde the cemer of | 


_— 
NN ——— —_— —— 
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Firſt, Drawthe line DE 
A | Ty equall ro the given line B, |, 
RE ——E———— then rake with your Com- 
GALE ann cw gs Palles the line C, and ſer- 
| ting one foot in E, with the 
A\> 3 other deſctibe che arch 
DAE HG , alſo, rake the given 


line A in your Compaſles, 
and placing one foor in D, 
with the other deſcribe che 
arch HF, cutting the for- 
mer arch HG inthe point | 
H. Laftly, if from the point 
H you draw the lines HE 
ad H D, you ſhall conſti- 
eure the Triangle H DE, 
whoſe tides thall be equall 
ro che chree given lines 


ABC. 


Having 4 right line given, bow 10 make a Grome- 


Ti line givenis QR, anditis required to make a Geome- 


4 


Dg ms ” ——— 0 tord Probleme) upon the point B 


ARTS min the pine I. Lyſth, 


” #* - 


_ 


PROB. X. 


tricall Square, whoſe file ſhall be equall to the 
Right line given. | 
tricall Square whoſe ſide ſhall be equall to the line QR. 


J | lneQ , then (&y the f or ſe- 


| raife the perpendicular B C, 
making the line BC equall to 
| $irelage wy QR ooo Then 
"v0 the line . 1m your 

4 1Compalſes, ace So: Fora 
C, and with the other deſcribe 
the arch D, alſo the Compa(ſ- 

' ' Tes fo reſting, place one foot in 


A, and withhe othet deſcribe 


4 


OTA: c _ 4 *another arch croſſing the for- 


Te | draw the. lines D-C -anID A. 
ont R. vtiieh Thall include the Geo- 
ot £m? 209 rn mctricall ſquare AB'CD, | 


- 
& 


Firſt, Draw the line A B, maki tt, cquall ro che given | 


OS PROB, | 


II 2 3 I no OC , 
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| | PROB XI YM 
Two right lines being given how to finde atbird 
' right linewhich ſball be in proportion unto them. 


| Eet the two given A-— -6 

| 'B lines be Aand B 

| required to find ad . _— P 
; third line which ſhall 
| be in proportion unto 
them. 

Firſt, Draw tworight 
lines making any angle 
| at pleaſure, as the lines 
| OPandON, making 
the angle PON; then 
| raking the line A in 

your Compaſſes, ſer the 
' length thereof from ON 

to S,alſo, rake the line B + \ 

in your Compaſſes,and ſerthe length thereof from O to R,and allo 

from. O roD , then draw the right line $ D,, and from the point. 

R draw the right line R C parallel to $ D, fo ſhall O C be the third 


; proportional required, 


| As OS to OD :: fo OR to OC, | 
8 12 13 18 


PROB. XII 
Tree right lines being given , to finde « fourth in 
proportion to them. 
T HE - hls” io 
lines given RB 23 
are A B C, Go — 26 


unto which It 15 re- — m——cn C2 


0-4 8--: © 


| quired to finde a | -Þ 
| proportion- | 
all line. This is to 
perform the rule of 6 i 
three in lines. —" 40 


draw two lines ma- 


F, 
\ 
As in the laſt FM 
Problem, _ muſt Sat N bh, Ee, 
| LIT i1 Ei 
king any angle, as | | ! oxy | b 
theangleDE F, Then take the line ian Crates and | 


{etit from E to G; then take the line B in your Compatſes 'and ſer 
D 


- 
—— — ——— 


—_— 
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that} 
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that length from E to H. Then take the third given line in your 
Compaſſes,and ſer thatfrom E to K,and through that point K draw 
the line KIvparallel ro G H, 1o ſhall the line E Lbethe third pro- 
portionalgequired ; for, 


As EG to EH :: ſo EK to EL, 
24 28 36 42. 


C Here note that in the performance of this Probleme, that the 
firſt and the third terms (namely , the lines A and C) muſt 
be {et upon one and the ſame line,as hereupon the line E D, 
and the ſecond term (namely, the line B) muſt be ſer upon 
the other line E F, upon which line alſo the fourth propor- 
tional E L will be found, _ 


D—_— 


PROBLEME X11]. 
T odivide aright line given into two parts, which 
ſhall have ſuch proportion one to the other as 
two given Tight lines. 


| He linegivenis AB , and itis required to divide the ſame 
as into two parts, which ſhall have ſuch ſuch proportion one 
to the other,as the line C hath tothe line D. k 
Firſt , from the point 
A, draw the line A E, 
ar pleaſure, making the 
angle E A B; thentake 
in your Compaſſes the 
line C , and ſet it from 
A to F,alfotake the line 
D, and ſet it from F to 
E, and draw the line 
"A p EB,then from the point 
” G 42 B zo Fdraw thelineF G pa- | 
rallel ro EB,cutting the 
given line A Bin the point G; ſoisthe line AB divided into two 
parts in the point G, being in proportion one to the other,as the line 
C is tothe line D, for, 


As AE to AB:: ſo AF to AG. 


Arithmetically. 


Et the line A B contain 40 Perches, and let the line C be 20, 
and the line D 30; and letit be required to divide the line 


wo A Binto two parts, being in proportion one to the other , as 
the line C is to the line D. EY” 
| Firſt, | 
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Firſt, Add the lines C and D together, their ſum is 50, then ſay | 
by the Rule of Proportion : If 50 (which is the ſum of two given 
rerms) give 40 the whole line A B, what ſhall 30, the greater given 
term give? Multiply and divide, and you ſhall have in the quotient 
24 for the greater part of the line A B, which being taken from 40 
the whole line, there remains 16 for the other part AG; for, 


As AE to AB:: fo FE to GB. 
50 40 30: - 3g 


PROBLEME XVI. 


How to divide al riangle into two parts , accord* 
ding to ay proportion aſſigned, by a line drawn 
from any Angle thereof, and to lay theleſſer 
part towards any fide aſſigned. 


Et AB Cbea Triangle given, and let it be required to di- 
vide the ſame, by a line drawn from the angle A, into two 
parts, the one bearing proportion to the other , as the line F 


=: tothe line G, and thatthe leſſer part may be towards the fide 
B. 


| 


/ 
F 264 
B ND +0 C 


By the laſt Probleme divide thebaſe of the Triangle BC in the 

int D, in proportion as the line is tothe line G, (the lefler part 

eing ſer from B to D). Laſtly, draw the line AD, which ſhall di 
vide the Triangle A B C in proportion as F to G; for, 


] 


As the line F, is to the line G 
So 1s the Triangle A D C; to the Triangle ABD, 


D 2 | PROB, 


— 
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PROB. XV. 


T be Baſe of theT riangle being known to perform 
the foregoing Prebleme by Aritbmetick. 
Chart the Baſe of the Triangle BC to be 40,and let the pro- 


portion into which the Triangle ABC is to be divided , be 
aS3to 3. 


\w 


B 5 - "WW 


Firſt, Add the two proportional terms together, 2 and 3, which 
makes 5, then ſay by the Rule of Proportion : If 5 (the ſum of the | 
proportional terms, ) give 40 ( the whole baſe BC) whar ſhall 3 
| (thegreater term given) 2 Multiply and divide, and the quotient 
will give = 24 for the greater ſegment of the Bale DC, which 
being deducted from the whole Baſe 4o , there will remain 16 for | 
the leſſer ſegment BD. 


— —_ 


PROB. XVL 


How to divide aTriangle, whoſe area or content | 
i known, into two parts , by a line drawn from | 
an e Angle aſſigned, according to any propor- 


tion required, 
'Y to dividg theſame into twoparts, by. a-line- drawn from the 
# Angle A,the one ta.contain.5 Acres,and the other 3 Acres. 
Firſt, Meaſure the whole length of the Baſe, which ſuppoſe 40, 
then ſay, If 8 Acres (thequantity of the whole Triangle) give 40, 
(the whole Baſe,)what-pants of the Baſeſhall 5 Acres give > Multi- 
ply and divide the Quotient will be 25 for the greater Segment of 
the Baſe CD , which being dedudted from 40 (the whele Baſe,) 


Et. the Triangle ABC contain 8 Acres, and let it be required | 


q ” OOO i CAO ———— 


there will remain 15 for the leſſer Segment of the Baſe BD, then 
draw 
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draw the line A D, which ſhall divide the Triangle ABC accord- | 
ing to the proportion required, 


PROB. XVII. 
How 10 divide aT riangle given into two parts, 
according to any proportion aſſigned , by a line 

drawn from a point limited in any of the ſides 

thereof : and to lay the greater or leſſer part to- 

wards an Angle aſſigned. 


He Triangle given is ABC and it is required from the point 
| | E, to draw a line that ſhall divide the Triangle into two 
parts, being in proportion one to the other as the lineI is to 

the line K, and to lay the leſſer part towards B, 


Firſt, From the limited point E, draw a line tothe oppofite An- 
gle at A; then divide the Baſe B,C in proportion as I toK, which 
oint of diviſion will be at D, then draw D F parallel to AE. Laft- 
y, from F draw the line FE , which will divide the Triangle into 
_ arts being in proportion one to the other,as the line I is tothe 
ine K, 


EY 


— 


— — 


PROB. XVIIL 


Ts perform the foregoing Probleme Arithmeti- 


cally. 
T is required to divide the Triangle ABC,from the poitit E,in- 
8 two parts in proportfonas 5 to 2. ; 
Firſt, Divide the Baſe BC according to the giveth proportion; 
therr (becauſe the leſſer part is tobe laid rowards BY meatufe che 
diſtance from E to Bovkich admit 3o, then fay by the Rule of Pro- 


portion; If EB 30, give DB 15 what ſhall AG 29 (the han 


i —k jm —— — 


eee ee Es | 
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lar of the Triangle) give > Multiply and divide, the Quotient will 
be 143, at which diſtance draw a parallel line to BC, namely F, 
t! en frm F draw the line F.E,which ſhall divide the Triangle ac- 
co: ding to the required proportion, 


PROB. XIX. 

How to divide al riangle, whoſe areaor content is 
known, into 1w0 parts , byaline drawn from a 
pornt limited in a1. fode thereof, according t0 4 
ny number of Acrees, Roods and Percbes. 

| Nthe foregoing Triangle ABC , whoſe area or content is five 


Acres, 1 Rood, let the limited point beE in the baſe thereof, 

and let it be required from the point E ro draw a right line 
which ſball divide the,Triangle into two parts between Þ and N, 
{o that P may have z Acres, 3 Roods thereof , and N may have 1 
Acre and 2 Roods thereof. 

Firſt, reduce the quantity of N (being the leſſer) into Perches, 
which makes 24c, then (conſidering on which fide of the limited 
point E this part 15 to be laid,as rowards B)meaſure that part of the 
Baſe from E to B 3o Perches, whereof take the half, which is 155 
and thereby divide 240, the part belonging to N ; the quotient will 
be 16, the length of the perpendicular F H , at which parallel di- 
ſtance from the Baſe B C cutthe fide A Bin F, from whence draw 
the line FE which ſhall cut off the Triangle FBE, containing x 
Acre, 2 Roods, the part belonging to 'N, then will the Trapezia 
AFEC (which is the _ longing to P) contain the re{idue, 
namely, 3 Acres, 3 Roods. 


D— 


PROR, XX. 
How to divide a 1 riangle according to any pro 
portion given, by a line drawn parallel to one 
of the ſides given, l 


TW He following Triangle ABC is given , and it is required to 
l divide the ſame into two parts by a line drawn parallel the 
fide A C,which ſhall be in proportion one to the other, as 

the lineI is to the line K. | 
Firſt (by the 13 Protleme) divide the line BC in E, in porporti- 
on asI to K, then (by the 24 Probleme follonizg ) finde a mean propor- 
tional berween BE and BC, which let be BF from which point 
F, draw the line FH parallel ro AC, which line ſhall divide 
the Triangle into two parts, wiz, the Trapezia AHF C, andthe 


Tri- 


— W— 


E 
L1s.. 


— #——— 


—_ 


Geometrical Problemes. 


—_—__ 


—_ 


Triangle H F B,which are in proportion one to the other as the line 
I is tothe line K, | 4M 


_ _ Y i 
—  Q__—_— > y—_— — 


PROB. XXL: 
To perform the foregoing Probleme Arith- 
metically. ET 
T2 the Triangle be ABC, and let it be required to divide the 


ſame into two parts , which ſhall be in proportion one to the 
other , as 4 to 5,by a line drawn parallel to one of the ſides, 
A | 


 B GD Ez F & 


Firſt, Let the baſe BC containing 54 be divided according to 
the proportion. given , ſo ſhall the [effer ſegment BE contain 243 
and the gteater E C 30; then find outa mean proportionall line 
between BE 24& the whole baſe B C 54 , by multiplying 54 by 
24, whoſe produ@ will be 1296, the ſquare root whereof is 36, the 
mean proportionall ſought, whichis BF, then, by the rule of pro- 
portion ſay : If B F 36 , giveBE 24, what AD 36> the anlwer 
is H C 24,at which diſtance draw a parallel lineto the baſe, to cut 
the fide A Bin H,from whence draw the line HF parallel to A Cy 


which ſhall divide the Triangle as was required, 


_ —_— 


PROB. XXII 
T odivideal riangle of any known quantity, into 
two parts, by aline drawn parallel to one of the 
ſdes,according to any number of Acres, Roods, 
and Perches, 


T:; Triangle gven is ABC, whoſe quan i 8 Acie 
ire 


o Roods, 16 Petches , and ir is required to divide the ſame 
(by a line drawn parallel to the fide, A C) into two patts, 
Uiz, 4 Acres; 3 Roods, © Perches ;'and 3 Actes, 2 Roods, 16 


Perches. 


| | ___Firſ 


A #R— 4 


— —y Dr > ——_ 4 <a 
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and they will be 720, and 576, then reduce both thoſe numbers, 
by abbreviation , into the leaſt proportional rerms , w2z. 5 and 4, 
and according to that proportion,dividethe baſe BC 54 of the g1- 
ven Triangle in E, then ſeek ttie mean' proportional berween BE 
and BC, which proportiona'ts B F 36, of which 36take the halfe, 
and thereby dtvide 576, the leſſer quantity of Perches, the Quo- 
off the line A B in H,trom whence draw the linc H F parallel to the 
fide A C , which ſhalldivide the Triangle given according as was 


required. . 


PROB. XXIIL _ 
From a line given, tocut off any parts required. 


| He line givenis AB, from which it is required to cut off 
' 3 parts. Firſt, draw the line AC, making any angle , as 
CAB, then from A, ſet off any ſeven equal parts, as 1 2 
3 4 5 6 7, andirom 7 draw the line 7 B, Now becauſe } is to be 
| cut off from the line 
AB, therefore from 
the point 3,draw the 
line 3 D parallel eo 
7B cutting the line 
AB in D, {o ſhall 
AD be 3 of the line 
AB, and DB ſhall 
... be +of the ſame line; 
D for, | 
As A7,isto AB :: fois A3,to AD. 


m—_— R—_—_— 


PROB. XXIV. 
To find a mean proportional between two lines 
given. | 
T* the following figure, let the two lines given be A aud B, be- 


KF tween which ir 1s required to find a mean proportional, 

Let the two given lines A and B, be joyned together in the 
point E, making one rightline, as C D which divide into two e- 
qual parts in the point G, upon which point G , with the diſtance 
G Cor G D,deſcribe the Semicircle C F D;then,from the point E, 
(where the two lines are joyned together) raiſe the perpendicular 


E F,cutting the Perifery of the Semicircle in F , fo ſhall the _ | 


th 
A A 


Ln. 


Eirſt,Reduce both quanticics into perches(as is hereafrertaught) | 


tient will be 4 G 3 2 at which parallel diſtance from the baſe, cut 


2 ——————_——_— » 


_ 
—_ 


I 47d 1 5734" 


© 


id a A. _— 


m—_ « 
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'| the x3 Probleme) then di- 
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E F be a mean proportional between the two given lines A and B; | 


for, | . 
| ASEDtwEF:: (oEF to CF. 
[* 12 12 a6 | 
| 


——  ——— I es - 


PROB. XXV. 

| How to find twolines which together ſhal be equal 
in power 10 any line given , and in power the 
one to the other according 10 any proportion 
aſſigned, 

þ chis figure ler CD A 


| 


be a line given to be B 16 

divided in power as G 25. 
the line Aisto the line B; 

Firſt, Divide the li ne 
CD in the point E, in F 
proportionas AtoB, (by 


vide the line CD into 
| two equal parts in the FR 9. | 
point G, and on G, at the | 
diſtance G C or G D,de- c : D 
ſcribe the ſemicircle CF, 
D, and upon the point E, | 
raiſe the perpendicular E F, cutting the Semicircle in F : Laſtly 
draw the lines CF and DF, which together in power wall be 
equall corhe power of the given line C D, and yet in power one 
tothe other as AtoB, 


SS WV 


: 


— 


as | 
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| deſcribe the ſemicircle C F D, and on the point E , credt the per- 


| PROB, 


(F PROB. XXVI. | 
Howto divide aline alinein power according to 
any proportion given. 
e H 


A 
BR — — 


j 
Irft, divide the line C D inthe point E in proportion as A | 
to B, then divide the line C D in two parts un the point Gz 

Þ and upon G as a center at the diftanceG D, deſcribe the ſe- 

micircle C F D,and on the point E raiſe the perpendicular of E F 

cutting the ſemicircle in F, then draw the lines C F and D F,and 

produce the line C F to H, till F Hbe equal to F D, and draw the | 
the line BD, and F K parallel to H D, then ſhall the live C D, be 
divided in K, ſothat the ſquare of C K ſhall be to the 1quare of 

K D,as CEtoE D, or as Bto A. 


_— | 


———————_—_—_ 


PROB. XXVIL 


| How to enlarge a line in fower , according to any 
proportion aſſigned, 


N the Diagram of the 25th. Probleme; let C E bea line given, 
tobe enlarged in power as the line B to the line G, 

Firſt, (bythe 13th. Probleme) find a line in proportion rothe 

given line C E, as Bis to G, which will be C D , upon which line 


pendicular E F; then draw the line C F, whichſnall be in power 
toCE,asGtoB, 


= . 


——— tt 
——_— 


by 4 which makes 20, to which add the two odd Roods , ſo have 


— — —— — —— —-——- = = waa=-o-—— —_yvwa- 


PROB. XX VIII. | 
T oenlarge or diminiſh a Plot given , according to 
any proportion 7equir C4. 


Br ABC DEbeaPlot given, tobe diminiſhed in power a 
L ro K. 

Divide one of the ſides (as A B)in power as L to Kin ſuch 
ſort, that the power of A F, may be tothe power of AB, as L to K. 
Thenfrom the angle A, draw lines to the points C and D , that 
done, by F draw a parallel ro B C,to cut A C in G,as F G. Again, 
from G,draw a paralielto D C,tocurtin A D in H. Laſtly,from H, 
draw a parallel ro D E,to cut A Ein I, fo ſhall the plor AFG HI 
be like ABC D E;zand in proportion to it, as the line Lyto the line 
K which was required. 

Alſo, if the leſſer Plot g 
were given, and it werere- x, _ 
quired ro make a greater in p * .C 
proportion to it as K toL. , 
Then from the point A, 
draw the lines A C and A 
Dat lenght , alſo increaſe 
AF and AI: that done, in- 


large AF in power as K 
to L, which ſet from A to | 
B, then by B draw a paral- x 
leltoFGtrocurACinC, 

as BC.' Likewiſe from C | 
draw a parallel to G H, to cut AD in D, as C D, Laſtly, a paral- 
lelfrom D to HI;zasas D E, tocut AI being increaſed in E, fo 
ſhall you include the Plor A BCDEz,like AF GHLand in _ 


& 


portion thereunto,as the line K is to the L, which was require 


Cm _—_ 


PROB. XXIX. 


How to make aTriangle which ſhall contain any 
number of Acres,Roods aud Perches and whoſe 


baſe ſhall be equal to any (foſible,) number 


grven, 


F it be required to make a Triangle which ſhall contain 5 A- 

ctes, two Roods, 30 Perches,whoſe baſe ſhall contain 50 Perch- 

= es, you muſt firſt reduce your 5 Acres, 2 Roods,30 Perches, all 
into Perches in this manner. 

Firſt, (becauſe 4 Roods make one Acre) multiply your 5 Acres 


E 2 YE you 


—— —— 


ues 


——— << — 


—— 
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| you 22 Roods in your 5 Acres, 2 Roods. Then (becauſe 40 Perch- 
| es make one Rood) multiply your 22 Roods by 40 , which makes 
| 880 Perches,to which add the 30 odd Perches,and you ſhall have 
| 910, and ſo many Perches are contained in 5 Acres, 2 Roods, 30 

Perches, : 

Now to make © '- D 

a Triangle which 
ſhall contain 910 
perches,& whoſe 
baſe ſhall be 50 
Perches, do thus, 
Double the num- 
ber of perches gi- 
ven, namely go, 
and they make 
1820 , then be- 
cauſe the baſe of a FO B 
the triangle muſt | 
contain 50 Perches, divide 1820 by 50, the quotient will be 36} 
which will bethe length of the perpendicular of your Triangle, 
This done, From any equal Scale lay downthe line AB equall ro 
50 Perches, then upon B,raiſe the perpendicular B D equal to 36} 
perches, and draw. the line C D parallel to AB: then, from any 
point in the line C D(as from E)draw the lines E AanndE B, in- 
cluding the Triangle AE B, which ſhall contain 5 Acres,z Roods, 
30 Perches which was required, 


_ —— 


PROB. XXX. 


How to reduce a T rapezia into aT riangle, by a 
| line drawn from any angle thereof. | 


3: He Trapezia g1- 
| venis ABCD)> 
and it is requi- 


red toreduce the ſame 
intoa Triangle, 

Firſt, Extend the line 
D C, and draw the Di- 
agonall BD, thenfrom Ez 
the point A, draw the | 
line AE parallel to BD,extending it till it cut the fide C D in the 
point E, Laſtly, from B, draw the line BE, conſtituting the Tri- 
angle E BC, which ſhallbe equal tothe Trapezia ABCD. 


— 
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PROB. XXXI. | 

How to reduce aT rapegiaino a Triangle, by lines 
' drawn from any point in any of the fades thereof 
| EtABCD be aTrapezia given, and ler H be a point in one 


| 
| 
of the ſides thereof trom which point H let it be required to 
draw lines which ſhall reduce the Trapezia into a Triangle. | 


= Firſt, Exrend the {de 

Q R which is oppoſite tort e 
| | ty , en point,namely,the | 
OH | ide C D, both wayes | 


roE and F, and then 
from the point H, draw 
lines to the Angles C 
and D, as the lines H G | 
\ andHD., allo, draw 
F-- . 4 * the lines AE and BF 
=” —D 7 parall:]v HC andH 

| » cutting the extend- 

edline C D inthe points E and F. Laſtly, If from the point H you 
draw the lines HE and H F'you ſhall conſticute the Triangle { 
HEF, which ſhall be equal to the Trapezia AB C D. | 


— 


| PROB. XXXI1, | 

| How to reduce an irrcewar Plot of five fides | 
imo aT riangle. 

T irregular Plot givenis ABC DEzandit is requited to 


reduce the ſame int» a Triangle. | 
Firſt, extend the fide AE wayestoF and G, an 
from the Angle C,draw thelinesC AandC E, tothe Angles A 
and E, Then from the point B, draw the linc BF patallelto CA 


4 
— 


., 
f ' 


4 


a... 
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| 


cutting the extended fide AE,inF ; alſo from the point D, draw 
the line D G parallel to CE, cutting alſo the exrended fide in G. 
Laſtly, from the angle C, draw the lines C F and C G ,-conftitt- 
ting the Triangle C F G, which isequal to the Plot ABCDE. 


—— — — 


(> PROB, XXXIIL 


How to reduce an irregular Plot of 6, 9, or 8 
ſedes into aT riangle., 


A 
is | 
4 


Et ABCDEFG bean irregular plot given, to be reduced 
| into a Triangle. 

I have choſen this figure where the angles C and D are 
without the field, becauſe it often comes in practice, and hath not 
been thugs by any to my knowledge. . 

Firſt, draw the lines B D, and parallel thereto the lines C K, 
then if you draw the line B K, the two fides BC and CD 
ſhall be reduced to one right line, 4. to the line B K. Allo 
draw the line GE , and parallel thereto F L, then it you — 


the line G L, the two ſides G F and FE ſhall be reduced to on 
ſtraight line, zz, to the line G L, and ſo the whole plot ABCD 
E FG conſiſting of ſeven ſides , is reduced toa figure of five 


| ſides, namely, to the figure ABKLG); yet till retaining the 


ſame quantity. Now to reduce this plot into a Triangle you muſt 


| work in all reſpe&ts as in the former Probleme. Firſt, produce the 


fide D E of thegiven figure, on both fidesto H and M, then draw 
lines AK and AL , ard parallel to them, the lines BH and 
G M, cutting the line D E being extended in H and M. Laſtly, if 
you draw the lines A H and HM , you ſhall conſtitute the Trian- 
zle AHM which ſhall be equal to tke irregular plot ABC DE 
FG which was required, 


— CAnd 
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C And here note that the number of ſides be never fo many; | 
yet this way of reduction will bring them to Triangles, and 
the more outward angles there are in the Plot, the more 


| troubleſome will it be to effeR. 


— 


PROB. XXXIV. 


nn 

A T rapexia being given , how from any angle 
thereof ro divide the ſame into two parts being 
zn proportion one tothe other as two given rigbt 
lines, and to ſet the part cut off towards an 
aſſened fade, 

'B Etthe Trapeziagivenbe AB CD, and let it be required 


to draw a line from the angle B, which ſhall divide the Tra- | 
| pezia into two parts, being in proportion one to the other, as 

the line G is to the line H, and that the leſſer part of the figure cut 
off, may be towards the fide AB, 


=_— E, D F 
Firſt, (by the 29 Probleme) reduce the Trapezia ABCD intoa 
Triangle, by drarying the line BF from the affigned angle, there- 
by conſticuring the Triangle A B F,equal to the Trapezia ABCD : 
this done, divide the baſe of rhe —_ AF in proportion as G 
to H, which will be in the point E. Laftly, draw the line BE;which 


ſball divide the Trapezia in proportionas G toH. Now becauſe 
the leſſer part of os Tra S =_ to be ſet towards the ſide A B, 
therefore the leſſer patt of the line muſt be ſer from AtoE. Herc 
note that the ſame manner of working is tobe obſerved, if ithad 
been required to divide the Trapezia by alive drawn from any of 

the other angles. | 


PROB. 


Geometticali Problemes Ly —_ 
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| PROB. XXXV. 
A Trapesia being given, bow, from a point limi- 
| tedin any ſude thereof, to draws line which 
ſhall divide the ſame into two parts 11 proportion 
as two given lines. 


He Trapezia given is A BC D, and itis required from the 

| point H, to draw a line which ſhall divide the Trapezia in 
proportion as Oto Q, ; 

. _ - Firſt, Prolong the 

"— | ſide C D,and reduce 

| A 7 the whole Trapezia 


EF N % into the Triangle H 
F F4 48 A) E F by the 30 Pro- 


g Leme,then divide the 
Fa * od 


| 
| 
| 


lineEF in proportion , 


F © 4 . FA as Oto Q, which wil 
| / \ * fall in the point G, 
G 


, ; therefore draw the 

FAS JETT. S line HG,which ſhall 

OE. . divide the Trapezia 
| into two parts in proportion as O to Q, which was required, 


PROB. XXXVI. 

eA T rapezia being given, bow to divide the 
ſame into two pa#ts in proportion as two lines 
given, and ſo that the le of partition may be 

| parallelto any fide thereof. 


T Trapezia givetiis ABC D, and it is required to divde 


the ſame into two parts,which ſhall be in proportion one to 
the other as the line K is to the line L, and that the line of | 
partition may be parallel to the fide BD, © 
Conſider firſt, through which ſides of the Trapezia the line of 
partition will paſs, as in this figure it will paſs through the ſides 
A Band C D (becauſe parallel ro B D,)therefore,extend the ſides 
A Band C D:till they concur in E;then (by the 32 Probleme )reduce 
the Trapezia ABCD into the Triangle BG D , whoſe baſe is 


G D, which line G D, divide the point H in proportion as K to L; 
{o that, 


As K to L:: So DH to HG. 


This 


R D 
This done, finde a mean proportional between E D and E H 


* (by the 24 Probleme) as E R. Laſtly, throu2h this point R, draw the 


line R F parallelroB D, which ſhall divide the Trapezia into two 
arts being in p——_ one to the other, as the line K is to the 
lineL,and with a line parallel to the fide BD,which was required. 
Bur if it had been required to divide theTrapezia by a line drawn 
parallelto the (fide CDzthen the lines C A and DB muſt have been 
extended, but the reſt of the work muft be performed as is before 
tauzhr. 


| PROB. XXXVII. 
T he figure of a Plot being given, bow to divide 


the ſame into two parts being in proportion one | 


to the other as two given lines are, with aline 
drrwn from an angle aſſigned. : 


Et the following figure ABCDE repreſent the Plot of a 
field or ſuch like, and let it be requiredto divide the ſame 


into twoparts , being in proportion one to the other as.the 


lineR is to the line $, by a line drawn from the Angle B. Y 
Firſt, Reduce the Plot ABCDE into the Triangle BF G 

(ty the 31 Probleme) ſoſhall the line F G be the baſe of a Triangle 

equal to the given Plot, then (by the 13th Probleme) divide this line 


F G into two parts inthe point H, in proportion one to the othex,as | 


the line R is to theline $ ; ſo thats 

AsRtoS:: ſo GH to HE. 
Laſtly,4raw the line B H, which ſhall divide your given Plot into 
two ou which ſhall have ſuch proportion one to the other,as the 
line R hath to the line $, 
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PROB. XXXVIIL ' 
How to divide a T riangle into any number of equal 
parts, by lines drawn from a point given in any 


feds thereof. 


Eritbe required to'divide the Triangle, ABC into five e- 
| qual parts, by lines drawn from the point TD. | 
| Firſt , From the given point D , to the oppoſite angle B, | 
draw the line D B, then divide the fide A C of the Triangle into 
five 'equal parts, at E F G and H,and through each of thoſe points 
| draw lines parallel to DB, asEM,FL,GK, and HI: then from 
che point D, draw the linesD I, D K, D L; and DM, which ſhall | 
divide the Triangle ABC into five cqual parts from rhe point D, 


a5 was required, 
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PROB. XXXIX. 

How to divide an irregular Plot of ſex ſides , into | 
10 parts , according to any aſſigned proportion, 

by a Tight line drawn from a point limited in any 
of the fades thereof. 
'F> irregular Plotgivenis ABC DE F,'and itis required 


ro divide the ſame into two parts, being in proportion one | 
tothe other, as the line R is to the line $; 


» 
\ 


- Firſt, Draw the right line H K;and (by the 30th. Probleme ) reduce | | 
the Trapezia A BFG into the Triangle H G K, then divide the 
baſe thereof,namely, H K, into two parts iti proportion'as R to $, | 
which will be in the point O,then draw the fins G ©, which will | 
divide the Trapezia ABE C'into two parts in propotrion ohe ro 
the other, as the lineR is tothe line S... * AO FIG 
. Secondly, Froni the poirit O(by the 3 i: Problems) reduce the Tra- 
pezia F C ED into the Triangle O L M,and divide the baſe there- | 
of , namely,L M,in the point Nin proportion as R.to S; and draw 
the line O N, which will divide the Trapezia F CE D into two 
2.rts in proportion as R to $: and by this means is the whole Plor 
BC DEF divided into two parts in propotrtion as R to S,by the 
lines G O and ON. Bur it is required to reſolve the Probleme by 
one right line only drawn from the point G , therefore, from the | 
int G, draw the line CN, and through the point O, draw the 
ine O P parallel ro GN : and laſtly; from G, draw the right line 
| G which ſhall dividethe whole Plot A BCD E Finto two parts 
being in ptopotrion one tothe othet as the line T isto the _ $. | 
LES | F 1 B: 


_ 
———— 


þ 
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yh PROB. XL. 

How to divide ait irregular Flot according to any 
proportion , by.a ne drawn: from any © Angle 
thereof. « 


[ Et ABCDE FGbean irregular Plot , and letit be requi- 
, redto-divide the ſame into two.cqual parts,:by a line dzawh 
fromthe angle A. | : 


k - 
+ 


Firſt, draw the line H K dividing the Plot into two parts,name- 
ly, into.the five {ided figure ABCF.G,.and. into the Trapezia, 


F CE D; then (ty the'3.1, Problevie) reduce the five" Gate figute A | 


BCFG into the riangle HA K,thebafe whereof HK divide it 
to two equal Datts ih O,arid dtaw the line O'A\ which \halldivide 
the bh ided figure A B C F G into two &qual parts. Then (the 
30th. Protleme) reduce the Trapezia FCDE into the 'Ttianple 
O LM ,-and divide the baſe' thereof LM inro iden arts in 
the point P,and draw the line O P, which will divide the Trape- 
zia F C DE into wo equal parrsbytH&'Tines A O and O P, burts' 
perform the Probleme by, ot rightline only , do' thus , fromthe 
point A, draw the line A Þ, and parallel therevvito, rhrough rhe 
point O,draw the line O N, La Of it you draw a right line from! 
Aro N) itſhall divide the whole Phot 


t into two Equial parts. 
'C "Here note that whatſoever hath been faid concerning the 
.»i| ; dividing of figures in proportion to right lifes , the (atite 
. may be effected, in,nutnbers , ſo that fron aty Plot yott 


' maycuroff any number of ActeRoods of Perches, *. 


E # 
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(FF PROB. XLI. T 

| How to Fvide al rapezia into twopaits bya line | 
drawn from a poirit without, which parts ſball 

: in proportion one to the othc7 , as two given 
INES 
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Et the Trapezia given be ABCD , and let the given point 
| without be E, from which it is required to draw a line 
which ſhall divide the Trapezia into two parts which ſhall 
be in proportion one to the other, as the line F is totheline G, 
Extend the fides of the Trapezia BC and AD till they concur 
in H, then through the point E draw the line E I parallel to AH, 
till it meer with the line BH being extended ro I, then (6 the 
29 Probleme)reduce theTrapezia A B C D into theTriangle A BK; 
and from the point B ler fall the perpendicular BZ, then (6y the 
13th, Probleme) divide the baſe of the Triangle AK into two parts 
in proportion as F to G,which point of Diviſion will fall ia L.This 
done (6y the 12th, Probleme )find a fourth line which ſhall be in pro- 
portion to the three lines 2.e. H L,and H B, that is;asIE : ro HL 
:: ſoHB:toH Mo is H M the fourth proportional : then (bythe 
24th, Probleme) find a mean propottional berween the lines I Hz 
H M, which is H N, then ſet H N perpendicular upon B H,and di- 
vide HM into twoequal parts in O,then draw the line ON, which 
you ſhall ſer from O toP. Laſtly, if you drawthe line E P , it ſhall 
divide the Trapezia AB CD intwoparts , which ſhall be in pro- 
pottion one to the other, as the line F 15 tothe line G, 
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T he Second Book, 
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THE ARGUMENT. 


E223N this Book is conteined 
2=<|| both a general and particu- 
9 /ylar deſcription of all the 

5, \moſt neceſlary Tufrumems 
dV|| belonging to Surweying, as 
Lg ||the T beodolite , Circumfe- 
®/[rentor , and Plain T able, 


Inſiruments are the moſt convenient for all man- 
ner of praQices in Surveying, I haveſo ordered 
the matter, that in this Book, after the T heodo- 
lite, and Circumferentor are particularly dalcri- 
bed, as they have uſually been made ; I come to 
the deſcription of the Plain T able , and m_ 
+ 68 ave 
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| have ſhewed how that inſirum: nt may be orde- 
| red to perform the work of any of the other; ſo 
| that whatſoever may be done by the T beodolite, 
Circumferentor,or any other [nſirument the ſame 
may beefte&ed by the Plain 1 able onely, asit 
is thre contrived, with the ſame caſe, diſpatch, 
| and exaQneſs. andin many reſpeQs better, as in 
| Chapter |. doth plainly appear : ſo that this [z- 
firument onely is ſufficient tor all manner of pra- 
| | Rices whatſoever, And beſides the fore-men- 

| tioned Inſkruments for «Merſuration there is 
deſcribed divers other [yſiruments belonging 
therennto, as Chains, Scales, Prixtrafors, and 
| thelike; all which aredeſcribed according to the 
beſt contrivance yet known. Vnto theſe Inſtru- 
ments T have(in this ſecond Edition) added the 
deſcription anduſeof another Inſi7ument very 
| portable ; thewhich will perform with exa&- 

neſs all theuſes that can be effe&ed , cither by 
pn amt Semicircle , T beodolite, or Per- 
ator. 


A 


d 


Liza A deſerijtionof Infirument, 


DESCRIPTION 


O F 


INSTRUeMENTS, 


CHAP. IL 
Of In $TRUMENTS #n general. 


He cular deſcription of the ſeve- 
ral Inſtruments that have from time 
to time been invented for the pra- 
Rice of Surveying , would make a 
@RN|| Treatiſe of it ſelf, and in this place is 
7 N!! not ſo neceflary to be inſiſted on, eve- 
EN Þ if ry of the Inventors, in their conſtru- 
Ke! tion, To omit therefore the deſcrip- 
Al) < | tion of the Topographical Inſtrument of 
> <>) Mr. Leonard Diggs, the Familiar Staff of 
ERR ECD SLE Mr. John Blagraue, the Geodetical Staff 
and Topographical Glaff of Mr. Arthur Hopton , with divers other In- 
ftrumenrs invented & publiſhed by Gemma Friſsus, Orontim, Clauine, 
Stoflerw, and orhers ; I ſhall imme wry begin with che deſcriprti- 
on of thoſe which are the ground and foundation of all the reſt, 
andare now the only Inſtruments in moſt eſteem amongſt Survey- 
ors, and thoſe are chiefly theſe three, rhe Theodolzte , the Cercumfe- 
renter, and the Plain Table, Now, asI would notconfine any man to 
rheuſe of one particular I»ftrument for all employmentts,foT would 
adviſe any maninot ro cumber himſelf with mulciplicity , ſince 
theſe three laſt named are ſafficient for all occaſions, And ifI 
ſhould confine any'man to thetuſe of any'of rheſe Inſtruments (as 
for a ſhifr, any one of them will perform any kind of work in Sar- 
veying)yet in that I ſhould do him injury, for'in many caſes one In- 
ſtrumenr may make a quicker diſpatch , and be altogether as cx- 


"i ' % \ 
vin »- 
j 


a& as another: As in laying down of a ſpacious bulineſle, I m_ 
G a 
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The Plain 
T able uſed 
as the 1 beo= 
dlite. 


The Plain 
Table uſed 
as a (ircum” 
ferentor. 


The Plain 
Table y mort 
one, but all 
Inſtruments, 


| 


advite l;im to uſe the Crrcumferenter or Theedelite , and for Town- 
hips and imall Incloſures the Plarz Table, lo altering his inflru- 


menr accordin? as t:.c nature or qualityof the ground he is to mea- | 


ture doth require. 

Theſe three ſpecial Inſtruments have been largely delcribed al- 
ready by divers, a« namely, by Mr, Drggs, Mr. Hopton, Mr,Rathtorn, 
and lift of all in Plazometrza, yer in this place it will be very nece(- 
ſary to give a particular deſcription of them azain, becaule if any 
man havea delire to any particular Inſtrument, t.e may give the 
better dire@ions for the making thereof. 

For the deſcription which T ſhall make of rheſe three Inſtruments 
in particular, 1t ſhall be agreeable to thoſe Inſtruments as tk.cy axe 
ulually madec;with ſome ſmall additisn or alteration : But when I 
come to rhe deſcription of the Plarn Table, atter that I have deſcri- 


| bedirt according to tl e vulgar way,I will then ſhew you a new me- 


tamorphoſts of thatInſtrument, making it the moſt abſolute and u- 
niverſal Inſtrument yet ever invented, fo that having thar one In- 
ſtrument (made according to the following direions ) you ſhall 
have need of no other for the due, exaCt , and ſpeedy pertormance 
of any _ belonging to the Art of Surveying, For, the frame of 


the Table being graduated according to that deſcription , will be 


| an ablolute Thegdolite, and perform the work thereof with the ſame 


be done by the limbe 


facility and exaneſs, and whatſoever _ 4 
e irame of the Table 


of the Theodutte , the ſame the degrees on t 
will as well perform. 

Likewiſe, the Index and Sights, together with the Box and 
Needle; being taken from the Table, and {crewad to the Staffe (as 
in the deſcription thereof it is ſo conveniently ordered) will be an 
abſolute Cireumferentor, and in ſome reſpeds better then the or- 
dinary one hereafter deſcribed, becauſe the Sights thereof ſtand 
ara greater diſtance , ſo that thereby the viſual line may be the 
berter direfted, ahgeaBis 

And this Inſtrument (as now contrived) _ it be called the 
| Plain Tatle only , yer you ſee that it contains both. the other, and 
therefore in adviling any man to the uſe thereot chiefly, I do nor 
confine him to one, but to all Inſtruments, and ow do not 


| contradict my former expreſſion. 


Beſides,there is another great convenience which doth enſue by 
the degrees on the Tables  onenk for in taking the plot of a, field 
according to the following dire&ions by the Plain Table , you may 
atthe ſame time perform tne ſame work by the degrees on the 
frame of the Table,if at the drawing ofevery ling you obſerve the 
degrees cut by the Index , and note them upon the paper. 
This I ſay is a great convenience , for at one obſervation you 
perform two works with the ſame labour , as in the uſes of theſe 
Inſtruments ſeverally a Surveyor by this contrivance, which with 
praiſe will appear of them(clves, 


4 deſcription of Iyſtruments, L18.2- 
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| ſhewerh, namel > upon t 


of deſcription of Infirume henty. 
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| CHAP. II 
Of the Theodolite, the deſcription thereof, and 
the deteFion of an errour frequarly commit- 
1ed in the making tbereof - with 1h! manner 


bow to corre the ſame. 


He Theodolite is an Inſtrument conſiſting of four 
0 MW parts principally, The firſt whereof is a Circle di- 
Pl 1 vided into 360 equal parrs,called degrees,and each 

$5 PD degree ſub-divided into as maby wort pe parts 
""* 4) | as the largeneſs of the Inſtrument will beſt permit: 
—— — —— hc diameter of this Circle, it may be of any 
4p" thoſe uſuallymade in braſs are about twelve or fourteen 


i wWwY 


Inches ; and the limbe thereof divided as aforeſaid into 360 de- | 


nn {ub-divided into orher parts by diagonal lines drawn 
rom the ourfnoſt and inmoſt conceritrique Citcles of the limbe; in 
the drawing of which concentrique Circles,they uſe ro draw them 


| equidiſtant, which is erroneous, as ſhall appear hereafter, 


' The ſecond part of this Inſtrument is the, Geotiierrical Square ; 
which'is deſcribed within the Circle, and the ſides thereot divi- 


ded inito cetrain equal parts, bur thete ar few of them made now 
| with this Square, for the degrees themſelves will better ſupply 


that want; it being ohly for raking of heights and diſtances. Yerif 
any man be defirous to have this Square upon his Inſtrument:there 
is @& more convenient way to ſet it on then that which Maſter Drggs 

he limbe of the Inſtrument, the manner 
how is very well known to the Inſtrument maker. 

The third part of this Inſtrument is the Box and Needle,ſo con- 
veniently contrived to ſtand upon the Center of the Circle , upon 
which Center alſo the Index of rhe Inſtrunient muſt rirn abour 
and ſometimes over the Box and Needle thete is a Quadrant ere- 
Qed for the taking of heights and diſtances, bp | 

The fourth part of this Inſtrument , ro ſer it upon a ſtaff when 
you niake uſe thereof. In the making of this Inſtrument, it were 
necefſaty to have two back-fſights fixed at each end' of one of the 
Diameters, for the teadier laying out of any angle wichourt moving 
of the Infirumenr, | 


—_—_— 


_— 


——_— 


— 
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CHAP. III. 
T he deſcription of the Circumferentor. 


= His Inſtrument hath been much eſteemed by mliny, 

|| for portability thereof, it being naſnally made\to con- 

tain in length about cighr inches,in breadth 4.inches, 

#1 and in thickneſs about three quarters of an inch; one 

Al ſide whereof is divided into divers equa: parys, moſt 

firly of ten or twelve in an inch , ſo thatit may be uſed as the Scale 
of a Protraor., the Inſtrument it ſelf being facring go rome the 
ur on paper by help of the Needle,and the degreegot angles;and 
engrh of lines taken in the field. On the upper fide of, thisgInſtru- 
ment is turned a round hole, three inches, and a half Diameter, 
and about half an inch deep, in which is placed aCatd dinded 
commonly jnto 120 equal parts or degrees, and each of thafeinzo 
three, which makes360 an{werable to the degrees of the Theodalzte, 


| 'it1 which Card is alſo a Dial drawn to find the hour of the day.and 


Azimuth of the Sunz within the Box, is hanged a Needle touched 
with a Load-ſtone, and covered over witha clecr glaſs ro preſerve 
itfrom the wearher, _ | $+if 3 
On the upper parr of this Inſtrument is alſo defcribed a Table af 
natural Sines, colleted anſwerable ro the Card.in the box; that is 
ro ſayzif the Card be fiyided bur into 120 parts, the Sines:muſt be 
ſo alſo; bur if into 360;the Sines muſt be the abſohuce degrees of the 
Quadrant. ny | 
To this Inſtrument alſo belongeth two.Sights,one double in len | 
to the other,the longeſt containing about ſeveninches , being pla- 
ced and divided in all reſpes,as thoſe hereafrer menuonedanthe 
deſcription of the Plain Table, Onthe edge of rhe ſhorter fightro- 
ward the upper part thereof, is placed a ſmall wyer reprelenting 
the Center of a ſuppoſed Circle,the Semidiameter whereof jy the 
diſtance from theWyer tothe edge of the Inſtrumenc underueath 
the ſame, which parts is imaginarilydivided into fixty tpi 
and according to thoſe diviſions is the right line of,diviſions on che 
edge of the Inſtrument divided,and numbred by 510,15 ,from the 
perpendicular point to the end thereof : And allo from the fame 
potnt on the upper edge of the Inſtrument is perfeRed the 
of the Quadrant, ſupplying che reſidue of thoſe which could not 
be expreſſed on the long ſight, from 28 to go by rens. | 
There is alſo belonging to theſe diviſions a little Ruler , at one 
end whereof is a little hole to put ir upon the _ on the edge of | 
the ſhorter ſight;and at the other end of chis Ruler is placed a {mal 
ſighr,direRly over the fiducial edge thereof, which edge is like- 
wile divided according to thoſe diviſions on the edge of the Inſtru- 
ment. To this ſhort fight is added a plummet to fer the Inſtrument 
horizontal. And this ſhort Ruler, with the diviſions thereof , and 
thoſe on the edge of the Inſtrument ſerve for taking of altitudes 


| chiefly, and for the reducing of Hypothennſal to Horizonral lines. 


CAAP. 
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CHAP. IV. 


oA Deſcription of the Plain Table, how it hath 

been formerly ma4e, ard how it s now altered, 

it being the moſt abſolute Tnſifument of any 6- 

ther for «Surveyor to uſe, inthat it perform- 

«tb whaſo: vcr may be done either by 1be 1 he- 

odolite, Circumferentor, of any other Inſiru- 
"ment, with the ſame eaſe and exatIntſs. 


QatS He Table it (elf is a Parallelogram , containing in 
| T&\S lengrh-abour foutreen inches: and a half,8& in breadth 
Wz cleven inches: ir is compoſed of three ſeveral boards, 
29 which may be taken aſunder;for eaſe and convenience 
Owe in carriage. For the pres =. rheſe three.boards faſt 
when the Table is ſer together , there. belongeth a joynted frame, 
ſo contrived;that it may be taken off,and put on the Table ar plea- 
ſure ;.this frame alſo is to faſten a ſheer of paper upon; the. Table, 
when you are to deſcribe the plot of any field,or other incloſure by 
| the Table. This frame muſt have upon it, neer the inwatd ledge; 
Scales of equal parts on both ſides; for che ſpeedy drawing of pa- 
| rallel lines upon the paper; andalſo for the ſhifting of your paper, 
when one ſheet will not hold your whole work. | 
Unto this Table belongeth a Ruler or Index,containing in lebgth 
abour ſixteen Inches or more, it being tull as long as from angle:ro 


angle of your Table; it ought ro be about two inches in bredth;and 


one third part of an Inch in thickneſs. Upon this Ruler or Index rwo 
ſights muſt be placed;one whereof is double in lengthiro the orher; 
the longer containing in lengrh about rwelve inches, the other fix : 
on the top of this ſhorter fab is placed a braſs pin;and alſo a thiid 
and plummet to place your Inſtrument, horizontal, —_ the 
er ſight muſt be made a lic, almoſt the whole length rheteof 

Theſe two ſights thus prepared, are to be/perpendicularly erected 
| upon the Index;in ſuch fort;that the wyer on the top of the ſhorter 
ſight, and the flir on the longer fight ſtand preciicny over the fidu- 
cial edge of the Index. The ſpace ot diſtance of theſe two fights one 
from che other , is tobe equal to the divided paitof the oat 
ſight. Upon the longer ſight is tobe placed a Vane of braſs, to 

moved up and down at pleaſure, through'which a ſmall hole is tv 


| bemade; anſwerable to theſlit in the ſame fight , ahd'the edge of | 


| the Vane. | ys: do £0,000 
By theſe ſights thus placed op theIndew: there is projected the 


Geometrical Square , whoſe fide is the divided patr of che long. 
he 


ſight (or the diſtance berween the two fights;) In tbe middle 
p me] 3 00 $51, 20436) 
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the long ſight (through the whole biedrh thereot there is drawn a 
line called che line of Leyel , dividing the fide of the projeted 
$quare into two equal parts : alſo the ſame fide is on this fight 
divided into a hundred equal parts ; which are numbered up- 
{ wards and downwards, from the line of Level,by fives and cens to 
fifty, on either fide, which diviſions are called the Scale, 

There is alſo on tte ſame ſight another ſort of diviſion,repreſent- 
ing the hypothenuſal Lines of the ſame Square, as they incrcaſe 
| by Unites, and are likewiſe numbered upwards and dowriwards 
from che line. of Level, from one torwelve, by 1, 2,3, &c. {ome- 
crimes ſignifying 101 , 1023 103,,&c. theſe diviſions ſhew' how 
much any hypothenuſal or {lope line drawn over the ſame Square. 
exccedeth the dire& horizontal line, being rhe fide of the ſame 
Square | | | 

On this ſight there is a third ſort of diviſions, repreſenting the 
de:rees of a Quadrant (or as many as the ſame fight is capaple to 
receive , which are about 25) numbered trom the line of Foal 
| upward and downward by fives and tens to 25; which diviſions 
are called che Quadrant. | Y: 

; Uhtothis Inſtrument, as unto all others belong theſe neceſſary 
parts as the Socketzthe Staffe, the Box, and Needle, &c. 


k WY 


—_————— 


CE According to this deſcription , have Plain Tables formerly 
been made, bur if unto it be added theſe additional parts & 
alterations (which make it lefſe cumberſome then before) 
it will be the moſt exact; abſolute and univerſal Inſtrument 
for a Surveyout that was ever yer invented, 


 Firft, Let the frame be ſo fitted to the Table, thar it nay go on 
| eafily,cither ſide _ upwards; ſo that as one fide is divided ints 


equal parts(as in the deſcfiptiori the other ſide mayhave projeted 
upon it the 180 degtees of a Semicircle,from a Center noted in rhe 
uperficies of the Table ; which degtees muſt be numbered from 

the left hand towards the right (when the Center is next to you) 
by fives and tens to 180, and then beginning again » ſet 190, and 
ſo ſucceſſively to 360. Theſe degrees thus inferred are of excellent 
uſe in wet or ſtormy weather , when you cannot keep a ſheet"of 
paper upon your Table, either in reſpe& of rain or winde. Alſo 
theſe degrees will make the Plain Table to be an abſolute : 
Theodolite fo that you may work with theſe degrees as if they 
were the degrees of a Theodolite. 

Secondly, Upon the Index or Rulet before ſpoken of, (inſtead of 
the ſights before deſcribed) let there be placed two ſights; both of 
one length, and back-fighred ; one having a lit below, and a thrid 
above ; and the other, a ſlit above, and a thrid below, ſerving to 
look backward and forward at pleaſure without turning about the 
Inſtrument, when the Needle is at quiet, The expedition that 
theſe back-ſights will make, will beſt appeare by praQice; for 
uſing rhefe you ſhall need (in going about a field) ro plant your 
—=——} Inſtrument but at every ſecond angle. Thirdly, 


OOECGIS — _— 
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Thirdly, for the ready taking of heights, and the reducing of 
Hyporhicnulal ro Horizontal lines (inſtead of the-divifions on the 
ſights before mentioned) ler there be proje&ted a Tangent line 
along the ſide of the Ruler, whoſe diviſions muſt touch the very 


edg thereof, ſo that a Label or Ruler of Box or Braſſe, which is | 


hanged on a pin ſticking in the fide of one of the back-ſights, and 
havinz another ſmall ſight at the end thereof, may move juſtly 
a long the ſide of the Index; then(the Inſtrument ſtanding horizon- 
ral)if you look through this ſmal {ight,and by the Pin on which the 
Label hangeth, moving the Label roo and fro, till you eſpie the 
mark you look at, then will the Label ſhew you what Dezree of 
the Tangent line is cut thereby. This on line thus Projected upon 
the ſide of the Ruler performerh all the uſes of thoſe divided 
ſights,and is far berrer,and lefſe cumberſome then them or a Qua- 
drant (ſuch as I formerly deſcribed in Plazometrria becaulc the 
degrees are larzer. This line of Tangents is proje&ed on the 
Index from the toor of the farhermoſt tight , all along the Ruler 
to the foot of the nethermoſt ſight, and up the fide thereof and is 
numbred from 1 to 90, by 10, 20, 30, 40, 50, &c, ending gt the foot 
o! tae furthermoſt ſight; from whence the line proceeded, : 

The uſe of this line of Tangents in taking of Heights is ſhewed 
in the fourth Book, and is uſed with the Ta 
rithins treated of in the third Bgok, without which Tables, (of 
ſomething equivalent rthereunto) this line of Tangents will be of 
little uſe, therefore it will be convenient ro have upon the Index of 

our Table the lines of Artificial Numbers, Sines, and Tangents, 
b which you may work any proportion required very ſpeedil 
and exaty, ſo that if you be deſtitute of your Tables; theſe Lines 
will ſufficiently help you, _ | 2 

Thete is yer another way by which you may take gny altitude;of 
reduce Hypothenuſal ro Horizontal lines , only by Vulger Arith- 
merick, wirhotit the help of Tables, by having a line of equal 
patts divided on the edge of the Index, and another line of the 
ſame equal parts ' on the Label, by which lines, and Yulgar 
Arithmetick, an Altitude may vety well be taken. EP og, 

' Now becauſe I intend onlyro ſhew in general the uſe of theſe 
equal parts, I will therefore do it in this place, becauſe I ſhall 
have occaſion to ſpeake no more thereof hereafter: The uſe there- 
of btiefely)15 thus, | | 

Suppoſe that the line A B were fotne Hill of Tower, whoſe Al- 

ritude you require; ſtanding at C, and looking through the ſights 
in your Label till you eſpie the rop of the Tower at A, there find- 
the Label to cut 230 of the equal parts; then meaſuring the di- 
ſtance from your tation arC,.to the foot of the Tower at B, you 


les of Sines and Loga- + 


ads ir &o confaip 650 foot , then to finde the altitude AB; | 
| **Y> 9 hips, : 
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Is to 100; 
So is 650, the meaſured diſtance CB, 
To 2824}, for the altitude AB. 


| | As 230, the parts cut by the Labell, 


C Fo B 


; Therefore, multiply 650 by 100, and divide that Produ@ by 2 zo, 
the Quotient will be 28243, for the altitude A B. 

Now for the reducing of Hyporhenuſal to Horizontal lines, ha- 
ving meaſured the Hypothenuſal line with your Chain, the pro- 
portion will be : 


As the equal parts cut on the Label, 
Aretothecqual parts cut on the Index ; 
So is the length of the Hypothenuſal line meaſured, 
To the length of the Hypothenuſal line required, 


I thought good to give the Reader a view of the ſeveral wayes 


there are to perform theſe concluſions, leaving every man ar liber- 


ty to uſe that which he beſt likerh,or all if he pleaſe, for all the 
lines may very well be put upon one Inſtrument without any con- 
fuſion of lines : but the way which I ſhall chiefly inſiſt upon in the 
proſecuting of thisWork,ſhall be by the line of Tangents,as being 
(in my opinion)the beſt of all. Now when I come to ſhew you the 
| uſe of rhis line of Tangents, with the Tables of Sines and Loga- 
| rithms in the reſolving. of Triangles, will alſo ſhew you how to 


 Sines, and Tanzents , and therefore] would adviſe every man to 


have theſe fo neceſſary lines upon his Index alſo. | 
Fourthly,.Unto this Inſtrument alſo belongeth a Box and Nee- 
'dle, whichis to be faſtned to the fide of the Table by help of two 
{crews,ſo that it may be taken off and put on at pleaſure.In the bot- 
tom of this Box muſt be placed a Card divided into 360 degrees 


Eaſtward, but the Card by which all the Examples in this Book 


"MW by 


perform the ſame Propoſitions by the lines of Artiftcial Numbers, | 


numbred (if you pleaſe) after the uſual manner , from the North | 


ens 


—_ — — 


| 
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wete framed was numbered from the North Weſtward by 10420 
30s &c. to 360,contrary to the common cultome, 

There belongeth allo to this Inſtrument a Socket of Braſſe to be 
| ſcrewed on the back ide of the Table, into which muſt be pur the 
| head of the three legg'd Staff, this Staff ought to be joynted jn 
| the middle; fo that it may be the more portable For the Socker 
1t may be a plain one, bur a Ball and Socker with an endleſs ſcrew 
is the beſt of all, for by help thereof you may place the Table (or 
any other Inſtrument) cicher Horizontall, Verticall, or in any 


other poſition, 


—_ 
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C Nore,thar this Inſtrument(if made according to theſe direi- 
ons) is the moſt abſolute Inſtrument for a Surveyorto uſe, 


(2 CHAP. V. 

T he deſcription of an Inſtrument which will per- 
form the work «f the Theodolite or Circum- 

* ferentor, but eſpecially of the PeraQor , with 
great eaſe and exatineſs,and for pcrtability ex | 

| 


ceedeto any of the forementioned. 


dS He Inſtrument conſiſteth of a re&tangled Parallelepipe- 
= donot what length, breadth and depth you pleaſe, bur 
ZI 4 convenient length will be about 15 or 16 Inches, the 
breadth about z Inches,and the depth about one Inch. 
*® On one of the broader Superficies, and in the middlg 
thereof, let there be cut out a little narrow Box about an Inch and | 
half broad, and in length according to the length you intend your | 
Needle, in the middle of this Box let there be drawn a Meridian | 
| line marked with a Flowre-delace for the North pointyby this means 
you may have your Needle longer then in the comon Crreumferen- 
tor,before deſcribed; upon the ſame fide of the broader ſuperficies | 
of this Parallelepipeden,let there be at each end therof,cut two other . | 
places in which to lay the Sights when they.are taken our of the | 
Index for convenience in carriage, ſo the Sights being laid therein, | 
will be preſerved and lie in a little room. | 
On one of the narrower ſides of the ſaid Paraltelepipedon, within | 
three quarters of an Inch of the extream ends thereot, let rhere be | 
mage ro Mortizes about half an Inch ſquare, and about an Inch | 
cep. | 
Then-prepare a joynted frame conſiſting of three fides , ſuch as 
the hame of a Plain Table to fold in, that it may lie ina little | 
| room,one of which ſides muſt be as long as both the other;ſo that # 


being folded together, it lie upon the former Parallelepipedon. The 
two ſhorter ends of this frame(when you uſe the Inſtrument 1n the 


field) 
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field) muſt be pur intothe two former Mortizes , to a certain di- | 
ſtance,and there fixed with two ſcrews; ſo will the frame repretenr 
2 rectangled Parallelozram, the three {ides of this frame mult be 
dividedin all reſpects as the frame of a Plain Table, by divitions 
transferred And if you pleafe,you may have the other fade divided 
into rewo quadrantseach divided into 90 degrees, from 00 to gO, 
and from 90 to 00, ſo may you by this means make the inſtrument. 
capable of performing the uſes of a Card divided into 4 ninetics, 
for the North-eaſt, South-weſt,North-caſt,& South-eaſt Quarters 
of the Heavens, which degrees in this caſe will be very lar,c, and 
effe& that manner of work with more exaCneſs then by a ſmaller 
Card. 

C Here note, that in the deſcription of the former Inſtru- 
ments , that when I mention .a Card , every man 1s at 
liberty to have what Card liketh him beſt, as a Card of 
360 degrees, or 129 parts, or into four nineties, accotd- 
ing as Maſter Norwood adviſerh ; but in my opinion,a Card 
which hath all theſe Diviſions is the moſt abſolute , and 
this may very eaſily be done without confuſion , 1f three 
Circles be made concentrick, for one and the ſame diviti- 
ons will very well ferve for the 360 degrees , and the four 
nineties, and the innermoſt for the 120 parts, and to avoid 
miſtakes it will not be amiſs to have the middlenioſt con- 
centrick Circle to be coloured with ſome diſtin tranſpa- 
rent colour, or numbred with red figures. | 


Unto this Inſtrument there alſo belongeth an Index and Sights, 
and if you make two Mortizes in the exttcam ends of rhe Paral- 
lel;pipedon, wherein to ſet the ſights,and cauſe a Tangent line to be | 
drawn by the edge of the Parallelepipedon, the Inftrument (with a | 
Label) will be very commodious for the taking of heights. 

This Inſtrument being thus made;and ſer upon a ſtaff,will be ve- 
ry convenient for all purpoſes, | 


| 
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i CHAP. VI. 
T he deſcription of an Inſtrument called 


a Croſs, | 


JHis Inſtrument is of good uſe in ſmall incloſures of | 
SW many ſides , the uſe whereof ſhall be ſhewed hers 
ay afcer in the fourth Book. | 
VP) Irtisonly two Rulers of Wood, in length about 14 
Inches, crofling one the other in the midſt at righr 
angles, and having at each end of both the Rulers. | 
EIAY which ſerves only to ſet out right angles in the field ir | 
elf, 
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CHAP. VII 2 


of Chains, the ſeveral ſorts thereof. 


keg F Chaines there are divers ſorts , as namely , Foot 

Po, Chains, each link containing a Foot or 12 Inches,and 

8] ſo the whole Pole or Perch will contain 16: Links or 

SB / 4 Feet, an{weripg to the Statute denomination, | 

WBWSWB {ome Chains have cach Pole divided into ren equal 

parts, and theſe are called Decimal Chains, and this groſs diviſi- 
on may be convenient in ſome praGiſes. 

The Chain now uſed, and moſt eſteemed amongſt Surveyors, 
are eſpecially two, namely, that generally uſed by Maſter Rathborn 
which hath every Perch divided into 1co Links, and that of Ma- 
ſter Gunter which hath four Poles divided iaeo 100 Links, ſo that 
cach Link of Maſter Guzters Chain is as long as four of Maſter 
Rathborxs. | 

Now becaule theſe Chains are moſt eſteemed of and uſed by 
Surveyors,l wil thertore makea general deſcription of them both, 
leaving every man at liberty to take his choiſe, 


Of Maſter Rathborns Chain, 
Ti Chain which Mr. Rathborz ordirlarily uſed (as himſelf | 


——— 


ſaith) contained in lengh two Statute Poles or Perches, 
cach Pole containing 1n length 16% feet, which is 298 
Inches, then each Pole was divided into 10 equal part called 
Primes, every of which contained in length 19} Inches ; again, 
every of thole Fr;mes was {ub-divided into 10 other equal parts 
called Seconds ſo thatevery of theſe Seconds contained in length 
- 1*? Inch, ſo thatthe whole Pole , Perch, Unite, or Commence- 
ment (as he calleth it) was divided into 130 equal parts or Links 
calle:| Seconds, | 
The Chain (or one Pole thereof) being thus divided,at the end 
of every 50 Links or halt Pole, let a large Curtain ring be faſtned 
ſo ſhall you have ina whole Chain of two Perches long, three of 
theſe Rings, the middle moſt being the diviſion of the wo Poles, 
Then art the end of every Premezthar is at the end of every ten Links 
let a ſmaller Curtaine Ring be faſtened, 
| By this diſtinQion of Rings , the Chain is divided into theſe 
three denominations #nztes Primes, and Secends whoſe Characters 
are theſe* ++ , ſothar it you would expreſſe 4.5 #nites, 8 primes and 
7 Secends, theyate thus to be written , 4087, by which you may 
perceive that thoſe _”_ which have no,pricks over theth are 
lt-rites or Integers, and the figure under the farſt point Premes, and | 
under the next Secoxds; ſo alſo, three #nites , ſeven Primes; and two 


$econds, will ftand thus, 378. 
H 8 ___ Selides __ 
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Beſides theſe diviſions Maſter Rathboys for his own uſe,ſewed at 
the end of every two Premes and a halfe (which is a quarter of a 
Pole)a {mall red clothzand at every ſeven Primes and a halfe(being 
three quarters of a Pole)the like of yellow: or other diſcernable 
colour, which much helped him in the ready reckoning of the 
ſeveral Rings upon the Chain, remembring this Rule: Thar if it be 
the next Ring ſhort of the Red, it is two Premes: if the next over, 
three, if the next ſhort of the yellow ſeven Premes if the next over 
eight; if the next ſhort of the great halfe Ring ir is four, che next 
over {ix: and if the next ſhort of the middle great Ring , it is nine, 
and if the next over one, * 


C But here is tobe noted, that if you uſe this diſtinQion by co- 
lours, you muſt alwayes work with one end of the Chain 
fr OM you, 


This Chain being thus divided and marked, you have every 
whole Pole equal to ten Primes,or 100 Second:s every three quarters 
of a Pole equal to ſeven Primes and a halt, or 75 Seconds: every half 
Pole equal to five Primes, or 50 Seconds: and laſtly, euery quarter 
of a Pole equal to two Primes and a halfe, or 25 Seconds, 

And here is to be noted,that in the ordinary uſe of this Chain,for 
meaſuring and platting, you need take notice only of Kites and 
Primes, which is exa enough for ordinary uſe, bur in caſe that ſe- 


paration or diviſion of Lands into ſeveral parts, you may make uſe 
of Seconds, 


Of Maſter Grnters Chain. 


| A $ every Pole of Maſter Rathborns Chain was divided into the 

Links, ſo Maſter Garters whole. Chain (which is alwayes 
made to contain four Poles) is divided into 100 Links one of 
theſe Links being four times the length of the other. Now if this 
Chain be made according tothe Statute, each Perch to contain 
165 Feet, then each Link of this Chain will contain 7 Inches, and 
73; of an Inch, and the whole Chain 729 Inches, or 68 Foot. 

In meaſuring with this Chain, you are to take notice only a 
Chains and Links, as ſaying ſuch a line meaſured by the Chain 
contains 72 Chain,g8 Links, which you may expreſſe more briet- 
ly thus, 7:,48, and theſe are all the Denotninations which ate 
neceſſary to be taken notice of in Suty ing of Land. | 

For the ready counting of the Links of this Chain, there ought 
to be theſe diſtinions namely, In the middle thereof, which is at 
ewo Poles end,let there be hanged a large Ring, ot rather a plate 
of braſſe like a Rhombus, ſo is the whole Chain (by this plate) 
divided into two equal parts. | 


Se- 
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Second Let each of theſe two parts be divided into two 
other equal parts by ſmaller Rings or Circular plates of braſle, 
ſo ſhall the whole Chain be divided into four equal Parts or 
Perches, cach Perch containing 25 Links. 

Thirdly, At every ten Links let be faſtened a leſſer Ring then 
the former, or elſe a Plate of ſome other faſhion, as a Semicitcle 
or the like. And laſtly, at every fifr link (if you pleaſe) may be 
faſtened other marks, ſo by this means you ſhall moſt eaſily and 
exactly count the Links of your Chain without any trouble, The 
Chain being thus diſtinguiſhed, ir mattereth not which end 
thereof be carried forward , becauſe the notes of diſtinion 
proceed alike on both fides from the middle of the Chain, 


C Here note, that in all the examples in this Book, the lines 
are ſuppoſed robe meaſured by this tour Pole Chain of 
Maſter Guzter, it being the beſt of any other: the manner 
how to caſt up the content of any plot meaſured there with, 
ſhali be hereafter taught in its due place. 


Cautions to be obſerved in the uſe of 
any Chain, 


caſually miſtake or miſie a Chain or two in keeping your ac- 
A. counnt, frum whence will enſue a conſiderable errour: Alſo in 
meaſuring of diſtances (when you go nota long by a hedge fide) 


| FT: meaſuring a latge diſtance with your Chain, you may 


yeu can tardly keepe your Inſtrument , Chain and Marke, irt | 


riz\t line, which if you do not , muft neceſſarily make your mea- 


ſured diſtance greater rhen in reality it is. For the avoyding of 


citt er of theſe miſiakes,you ought to provideten ſmall ſticks or ar- 
rows, which let him that leadeth the Chain carry in|his hand 
before, and at the end of every Chaine, ſtick on of theſe Arrows 
into the ground, which Jer him that followeth the Chain take up, 
ſogoing on till che whole number of Arrows be ſpent and then 
you may conclude that you have meaſured ten Chains without 
any further trouble, and theſe ten Chains ( if the diſtance you 


are to meaſure be large) you may call a Change , and ſo you may 


denominare every large diſtance by Changes, Chains and Links. 
Or you may ar the end of every ten Chains ſet up another kind 
of ſtick, by which (ſtanding ar the Inſtrument) you may ſee whe 
ther your eye, the ſtick, and the Mark to which you are to mea- 
ſure be in a righe line or nor, and accordingly guideithoſe that car- 
ry the Chain, with the more exacneſle to direR itto the Mark 


intended, 
How 


— 
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| How to reduce any number of Chains and 
Links, into Feet. Ke 


| |R the pradtice of many Geometrical Concluſions, as in the ta- 


king of Heights and Diſtances, hereafter raught, it is requiſite 

ta gave your meaſure (in ſuch caſes) in Feet or Yards, and not 
in Poles or Perches ; yer becauſe ycur Chain is the moſt neceflary 
Inſtrument to meaſure withal,l thought ix convenient in this place 
ro ſhew you how to reduce any number of Chains and Links into 
|  Feer, which is thus; 

Multiply your number of Chains and Links together as one 
whole number, by 66, cutting off from the produc the two laſt 
figures towards the right hand, ſo ſhall the reſt of the produ@ be 
you » and the two figures cut off ſhall be hundred parts of a 
| oor, | 


A —— 


EXAMPLE, 


Let it be required to krtow how many Feet are contained in five 
Chains, 32 Links, Firſt, Set down your five Chains,za Links as is þ 
before taught, and as you ſee in the firſt Example,with a Comma 
between the Chains and Links, then multiplying this five Chains, 
32 Links by 66, the product will be 35112, trom which, cut off 
|. the two laſt figures toward the right hand with a Comma,then wal 
the number be 35 1,12, which is 351 Feet and ;:% parts of a foot; 
and ſo. many Feetare contained in five Chains, 32 Links, 


DE—— 


Example 1, Example 11. 
3232 9305 | 
66 66 | 
3192 3430 
| | 3192 5430 
351512 _ $97,309. 


But let the number of Chains be what they will, if che number 
of Links be leſs then 10,as in rhe ſecond:Example ir is nine Chains 
five Links,you muſt place-a Cypher befote the five Links as there 
you {ee,and then multiplying that number (442.9.95.) by 66. the 
| produc wilbe 59730 Chon which-taking the two laſt figures there 
will remain 597 Feet, and += parts of a Foot. The like may be | 
donefor any other number of Chains and Links wharſoever, 

According to theſe Examples is made theTable following,which 
ſhewerh how many Feet are contained: inany.numbex of Chains 
Links from five Links to eight Chains, for evcry fift Link,which is 
ſufficient for ordinary uſe, by which Table you may ſee that in fix 
Chains 40 Links, 1s contained 422 Feet, = 22 of a Foot, Alſo in 
five Chains 55 Links is contained 366 Feet: and ,32 parts of @ | 
| Foot : and {oof any other. A 
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A T able ſhewing how many Feet, andparts of 


| a Foot arc contained in any number of Chains and Links 
berwcen five Links and cight Chains, 


2 | 3 | 4 ) 5 


132,00 198,00[264,00|330,00'396,00 462,00 
135230 201,30[267,3c(333,301399,30 465,30 
138,60 204,60[270,60/3 36,60'402,60'468,60 
141,90 207,90[273,90/339,99 405,90'471,90 
14520 211,20[277,20/343-20/499,20'475,20 
148,50 214,50[280,50/346,50412,50'\478,50 
| 151,50 217,80[283,80|349,80415,80'481,80 | 
155210 221,10z87,10/353,10419,10/485,10 
15 $2492 24,49[290.40 356,40422,40/488,40 
161,70 227,70 29337035970 425,70 491,70 
165,20[231,00 297,00 363,00 429,00/495,00 
168,30[2 34,30 300,30/366,30 432,301498,30 
17160[2 37,60 393260 369,60 435260,501,60 
174-90[2 49,90 306,90, 372,901438,90,504,90 | 


| | 3159 

66,00 
96,30 
72,60 
73290 
79320 
82,50 
85,80 
89,10 
92,40 
95 170 
$900 
I02330 
105360 
108,90 


112420 
115,50 
118,80 
122,10 
39540, I 2 5240 


178,20 244,40 
181,50[247,50 
184,80[250,80 
188,10 254z10 
191,40, 257,40 


I 28,70 


I 94,79,260,70 


310,20{ 376,20 
31255 01379550 
316,80[382,80 
320,10[386,10 


323240 3894945 5249, 


448,80 


442320 
445,50 


45 2410 


508,20 
511,50 
514,80 
518,10 
521,46 


326,701392701458370 


524379 
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CHAP. VIII 
Of the ProtraQor, 


Protractor is an Inſtrument by which you may protra& 
or lay down upon paper or otherwiſe, the true ſyme- 
_—_ of any field , having made oblerva- 

es thereof by ſome of rhe In- 


— 


MC, 


ſtruments before deſcribed. This Inſtrument co6fiſterh of two parts, 
the one is a Semicircle divided irito degrees, as is the frame of the 
Table, and the other is a Scale divided into equal patts, the Semi- 
circle being to lay down the angles, and the Scale to plot the ſides. 


This Inſtrument ought to be made of a piece of thin braſs well po- | 
very ſmooth,and the Scale thereof, 
elogram, or long ſquare containing 
in length from Aro Babcur four Inches and three quarters , and in 


liſhed, the <dges thereof = 
namely,the rightangled Parall 


breadth from A to C abour one and a half. Letthe two ends of the 
Scale, namely, the fides, A C and B D be divided intoequal parts 


of 16cr 20 in an Inch, and let the fide C D be divided according 


toa Scale of 100r 12 in an Inch, 
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The Scale being thus divided, on the middle of the line A B, 
aSat H, deſcribe the Semicircle EGF, which divide into two 
Quadrants in the point G, by help of the perpendicular HG: then 
divide each of thoſe Quadrants into go equal parts called 
degrees, ſo ſhall the whole Semicircle contain 180 degrees, 
which muſt be numbered by 10,20, 30,40, &c. to 180, from E by 
G toF, and theſame way alſo from 180 to 360, as you ſee done 
in the Figure, the numbers of the firſt Semicircle from oo to 180 
being for the Eaſt fide of the Protractor, and the other numbers 
from 180 tq@.360 for the Weſt fide. 

Now you are to note, that the line AB always repreſenteth . 
the Meridian line, and is ſomtimes noted with the letters $ and N 
for South and North, but then it is neceſſary that the ProtraQor 
be divided oneither fide the plate, which this double numbering 
avoideth,for the line AB being taken for the Meridian in general, 
the Semicircle of the Protraor may be turned any way( cither 
upward or downward)and ſo one Semicircle being divided will 
be ſufficientzyet if any man be. defirous, he may have ir made 
according to his own fancie, but this manner of numbering(in my 
, opinion ) is the beſt, it being moſt agrecable to your Inſtru- 
| MeEnNts, 
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(PF The ProtraQor here deſcribed is that which is comnionly 
made and uſed, but rhis (rhe deſcription whereof followeth) in 


! of a retangled Parallelogram , upon which at the diſtance of 


— 


wheteof being made for my loving friend #f, Forfter now in Ire- 


my p——_— was the beſt contrivance I have ſeen, the firſt 
lard which is astolloweth, | 
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The ProtraQot conſiſteth of a piece of thin braſle in'forme 


halfe an inch draw the line E F parallel ro C D , which line di- 
vide into two equal jparts in the point G for the center, from 
which center ler thie fides EA, AB, and BF be divided by} 
lines iſſuing from the center G into 180 degrees, and numbred by 
10, 20, 30, 40, &c. to 180, and back again from 180 to 360,-in all 
reſpetts as the ſemicircle in the other ProtraRor was numbred. 
C Now becauſe that in protracting (many aprengecn oo - 19 
will fall off of - paper or parchment ſo that you muſt adde a 
iecethereto for the preſent, chere is in this ProtraQor , the Pa- 
rallelogramI MO L cur quite out, that you may ſeeyour worke 
through , and either ſide of the narrow {lip of brafſe which is 
cur out, namely 1 L and M O mult be {vided into the ſame 
parts with the ſides E A and BF, by a tuler laid from fide to fide, 
and theſe two ſides muſt be numbred by 10, 20, 30, &c. as farre 
as they will extend. | 
To this Protrator ( if you pleaſe ) you tnay have added upon 
the edge C D a Scale of any equal part as of 10, 12, 20, 24, of 
39 ih1 an inchzthis Protrator thus made, is very convenient for uſe 
and much exceedeth the orher befote deſctibed. 
To uſe with your ProtraRtor in protracting, you mult provide a fine needle, 
pur into a piece of Box or Iyory neatly turned,this will ſeryero fix in yourcenter, 
note your degrees, and for other uſes 1n —_ your Plor, and is called a Pro- 


tracting pin, CHAP, 
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- made in this manner, 
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CHAP. IX. 


Of Scales. 


==<s Or the ready 
3: } laying dowrjs 
&Q of Lines and 
Angles according to 
any aſhgned quanti- 
Y you muſt provide 
ivers Scales, The 
Scales now ordinari- 
ly uſed by Surveyors, 
are principally two : 
Firſt, of equal parts, 
for the protraQting of 
Lines : and Secondly, 
of Chords, for the 
protracting of An- 
les. Unto theſe may 
- added, Thirdly, 
a Diagonall Scale, 
which 1s (indeed) no 
other then a Scale of 
equall parts more 
{crupulouſly divided, 
If you deſire a conve- 
nient Scale, let it be 


. 


; 
7 


ro contain in Tength | 
about $8 cr 9 Inches, 
and in breadth one 
Inch and a quarter : 
on one fide thereof 
let be placed divers 
Scales, as of 1c, 115 
x22 16, 20, 24,and 30 
in an Inch, 


C Here is tobe ho- 
red, that when E 
ſay a Scale of 13 
In an Inch, you are 
ro underſtand a 

' part of a line divi- 
ded into 10 equal! } 
parts, 12 of which 
parts would tnake 

an 


mmm 


Is 


Lr B.2. A deſcription of Inſiruments. 59 


ee ee ent nn, 


4 re - - 


an Inch, and the like is tobe underſtodd of any other nurhber ; 
of equal parts whatſoever, 


| On the ſarne {ide of the Ruler let be placed a line of Chords ex 
tended up to go, aud numbred as you ſee-in the figure by 10, 20; 
30, &c; to go. This Scale will be of good uſe tor many purpoſes,as 
to divide the circumference of a circle , and to prottaG angles iri 
ſome caſesbetter then the Protractor, | 

On the other ſide of the Ruler lerbe drawn 4 Diagonal Scale,of 
10 in an Inch, which will be an excellent Scale for large Plots, our | 
of which you may very well take the hundted part of an Inch, and 
this Scale will agree with your four Pole Chain exceeding well, 
for as your whole Chain contains 100 Links , ſo each Inch of this 
Scale contains 100 patrs,ſo that out of it you may take any nutnbet | 
meaſured by your Chain, to a Link,and lay ic down upon papee. | 
You tnay alſo have halt an Inch divided into 100 patts ; which 
Scale will be of good uſe alſo tolay down a ſinialler Plor. 


CF Bur if you would have yout Scales to be anſwerable to yout 
Chain,and to a2ree with the diviſions chereot, then you ate to take |} 


notice that "7 
10) 10) 231) | 
We [x2] [24 | | 
| 12 |Poleinaninch|12| { = EO. 
| A Scale of; 16\muſt bea -©016>in 4 inches;4 | inone inch 
201 Scale of = of [5 | | 
24 241 | [6 | 
(509 (32) C7) | 


Then will each of thoſe parts repreſent a Chain, and if you ſub- 
divide the laſt ſingle part into ten,thoſe parrs ſhall repreſent links. | 
Theſe Scales, alſo the lines of nunibers Signes and Tangents, 
and reducing Scale hereafter mentioned , may very conventently | 
be placed on the Index of the plain Table. _ Ts 
To uſe with this Scale,you muſt provide a pair of neat Compaſ- 
ſes of Braſs, with ſteel points , filed very ſmall, and alſo a neat 
ait of Compaſſes with three points,& Screws to alter the points, | 
o that you may draw lines of Circles with black lead , or any co- | | 
leured Inke, which will be vety neceſſary and convenient in beau- 
eifying of your Plots after ProtraRion, in] 
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CHAP. X. 


Of a Field Book. | | 


T wil be ſufficient ia this place only ts deſcribe the man- | 


ruled, rowards the left Margine of every pagewith five ines in red 
inke, ſo ſhall you have fout Columns,in the firſt whereof you muſt 
note down the degrees cut cither by the Index on the frame of the 
Table, or elſe by the Needle on the Catd of the Circumferentor, 
or degrees of the Peractot , at every angle you oblerve, and the 
ſecond Column is to note the minutes or parts of a Degrec, for 
ouare to note , that every degree on the frame of the Table, or 
n the Card of the Circumfcrentor , is ſuppoſed to be divided in- 
to 60 other parts called Minutes , which cannor be expreſſed by 
reaſon of the ſmalneſs of the Inftruments, and therefore muſt on- 
ly be eſtimared, yer if your Infirument be larze cnough z you may 
1 haveeach degree divided into three equal parts, fo ſhall every 


The manner how a Field-beok ought to be ruled. | 


_—_—_—— ___ 
Links. = 


"| | 


Degrees. 


Minutes | Chatas 
326 


in 


| 


ner how a Ficld-Book ought to be ruled : Let the Book | 
contain any quantity of paper, more or leſfe, and, in what |} 
volume you pleaſc, but a long folio is the beſt, Letirbe } 


| 
| 
FR 


| 


} 


| 
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| | 
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*| Part contain 20 minutes, The other two Columns ſerve to note 
_ down the lengths meaſured by your Chain , as the Chains and 


Links, 

Now ſuppoſe that making any obſervation in the Field either 
with the Degtees on the franie of the Table, or with the Circum- 
fetentof; arid chat obſctving any angle, (as is hetcafter taught) 
you finde the Index of the Plain Table, of the Needle in the Cir- 
clurtifereritor, ro clit 526 degrees, 45 ininutes, theſe 326 degrees 
muſt be ſer down1n the firſt Column of your Ficld-Book, and the 
45 minures inthe ſecond Column, as you ſee here done, Alſo if 
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you meaſure any length in the Field with your Chain, as ſup- 
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| poſe ſome diſtance mieaſuredro contain 16 Chains, 87 Links; the 
; 16 Chains muſt be ſer in the rhird Column » andthe 87 Links in 
| = fourth Column, under their reſpe&ive Tules, as you ſee here 
.| done, a 

' CF Bur if you uſe a Card of four nineties according to M.Norweed 
, then ” four Coluthns will repreſent rhe four Quarters of yout 
| Card, namely the South, North, Eaſt, and Weft, and then you 
; muſt have twoother Columnes alſo one for the degrees and mi; 
| uutes, the other for thi lengrhs of lines, the manner whereof you 

ſhall ſee fn rhe fourth Book when we colmero examples, 
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CHAP. XI. 
Of Infiraments for Reducing of Plots. 


22826 Or the reducing of Plots from one forme to anotber;there 
hath bcen divers Inſtruments invented. One hat pertorm- 
erth that work very well, is a ruler having certain propor- 

tional Scales thereupon : with a ſliding vein of braſs ro miove from 
end to end thereof, this Inſtrument well made 8nd the lines there- 
upon firrcd ro your proportion , will be very cafic and cxa&, rhe 
| manner of ufing ir and the way of proportioning of it, ſhall be 
| ſhewed hereafter, This Inſtrunient rhough ir be not generall, yer 
| it may caſily be firted to 5 or 6 ſeyerall propottions , which fot 
| char purpole is ſufficient, The Scale of equal parts, which I de- 
| ſcribed in Planometria being too particular I ſhall here rejed; 
| Another Inſtrunient tor the performance of.rthis worke, is a Pa- 
| rallelogram , che making whereof is well known to the Itiſtru- 
nient-maker. | 


— —— —— 


= =—— 


— ———— 


The end of the ſecond Book. 
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' The Third Book, 


THE 08 0 


DEEPEN Fj His third Book is as it 
were a Key to thoſethat 
| follow, the ſubje& where- 
|| of is T rigonometry. Now 
dl foraſmuch as the whole 
YI Art of meaſuring heights 
GUNarER | and diftarces, and poring 
and rretratting of Land, and all other lineal 
ſuperficial dimenfionsare grounded uponthercſo- 
lution of Plain Triangles, | hold it convenient 
(before I cometothe prafice of Surveying or to 
ſhew the uſe of any [aſtrument in taking of 
| heights & diſtances) to ſay ſomthing concerning 
| Plein T riangles (at leaſt ſo much as is neceſlary 


fora Surveyor toknow)although that Subjef be 
-yor ) g wares 
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T he e Argument Lis. 3. 


handled by divers able £M athematicians alrea- 
dy, whole Works areexrant : viz. Pitiſcus, Sne- 
lis, the Lord Nepair, Maſter Guyter, Maſter 
Norwood,Maſter Gellibrand,&c. Now becauſe 
the readieſt way of reſolving T riargles is by 
Signes, T angents, and Logarithms,T have there- 
fore added bricf T ables for that purpoſe, vis a 
T able of Signes, to every tenth minute of the 
Oualrant,anda T able of Logarithmes from 1, 
ro 1000,0mitting the Table of T angents, part-| 
ly becauſe they are of little or no uſe in Survey: 
inp, and ailo becauſe there are divers Books ex- 
tant wherein they are at large,ſothat thoſe who 
defireto make a further ſcrutiny intoT rigonome- 
| try, may peruſe the forementioned Amthours, 
In this Book I have only inſiſted upon ſuch Ca- 
ſes as may come in uſe in Surveying, and there- 
| fote have omitted divers, yet thoſe which I have| 

infiſted on, are performed both by the Table 
following in this Book, andalſo by the Lines of| 
Artificial Numbers, Sines and T angents before 
 ſpoketof in the deſcription of the Index of the 
Plain T able in thelaſt Book. 
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| Ary Degree and Minute being given , to find the Sine 
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CHAP. I. 


T be Explanation and Uſe of the T able 


of O1NE s. 


7 Eforc I come to. the menſuration of 
# _ it will be neceſſary to explain 

we and ſhewthe uſe of the Tablas of S:.es 

Df and Logarithms following , by which 
Tables So {ides or angles of right lined 


FW Triangles may be pacly and exaaly 
SSL] mcaſured, ſo that in any plain Triangle, 
x if there be any three parts thereof” gi- | 
ven , a fourth may be eaſily diſcove- 

*- x red. 

The Table of Sines conſiſteth of two Rows or Columns, the 
firſt whereof ſheweth the Ow and Minutes of the Qnadrant, 
having over the head thereof theſe rwo letters, D. 24. ſtanding 
for Degrees and Minutes : In the ſecond Column is the Artifict- 
all Szes anſwering to every Degree and 10% Minute of the Qua- 
drant,having the word Sxe over the head thereof. The uſe of this 
Table will appear by the following Propoſitions, 
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PRI "I 


% 


PROP. L 


 thereaf. 


Elrft Seek the Degree and Minute in the firſt Column of the 
Table, under D. A. and right againſt it, in the next Column 
towards the right hand,under the word Se, you ſhall have your 
degree. K EX. 
— __ A 
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T rigonometrie. 


EXAMPLE, I, 


Suppoſe ir. were required to find the Sine of 20 degrees, Firſt, 
you muſt ſeek 29H inthe firſt Column of the Table under D. M. 
and right again 29 inthe ſecond Columnunder the word $ze,you 
ſhallfind 95349523 which is the Sine of 20 degrees, 


Inthe {ge manner you ſhall find che Sine of 50 degrees to be. 


9,884234, and che Sine of 76 degrees to be g,986904. 


a2  FEXAMPLE, 11. . 
Let itbe required to find the Sine of 40 degrees, ;0 minutes. 
Firſt, you muſt find 40, 39 ( which is 40 degrees 30 minnxes) 
in the firſt Column, under the lerters D. M.:and againſt it you 
ſhall find g,812544,which is the Sine of- 40 degrees,zo minutes, 
Alfothe Sine of 62 degrees 10 minutes, will be found to be 
9,946604,Aand the Sine of 86 degrees 3o minutes will be 9,999189 
and in this manner may you find the arrificial Sine of any number 
of degrees and minutes expreſſed in the Table. 
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| PROP. IL. 
Any Sine being given , to find the number of de- 
grees and minutes therennto belonging, 


EXAMPLE. 


[Er 9,86647c bea Sine given , and let ir berequired to find the 

degree and minute of the Quadrant anſwering thereunto, Furſt, 
ſeek in the ſecond Column amongſt the Sines for 9,866470 , and 
againſt it (on the lefr hand) you ſhall find 47 degrees 20 minutes, 
which is the arch of the Quadrant an{wering thereunto. 

Again, Letit be required to find the arch anſwering tothis 
Sine 94821264 , having found 9,821264.in the ſecond Column un- 
derthe word Size , againſt it you .ſhall find 41 degrees 30 min. 
and that is thearch or degree anſwering thereunts, 


C But incaſe you have a number given which you cannot ex- 
a&ly find in the Table,you muſt then in ſtead thereof, take thenee- 
reftin the Table, As if your number given were 9,675 859, it you 
look in the Table for this number it cannot be found there, bur the 
neereſt thereunto is 9676328, which is the Sine of 28 degrees 
20 Minutes,which you mult take inſtead thereof. 
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Lis. TIL T rigonometrie | - 
The Table of Sines. 
Sies 
D. M.r Sines D. M.| Sines D. HM. = 
x s o[9,143555 16 0| 954493 
© © | 0,00000 IO | ggt52451 10 | 9,444720 
Io| 7463720 2 _ — 
20 | 7,7647 54 _ 9169702 20| 9453342 
30 \ 7,940842 30 | 9169703 30] 995334 
1 [8.1622 S 99186280 50{ 9,461732 
pl Pr o| 9194332 179Soo019,465935 
we ee : Io 93202234 10| 9,4604465 
FO 8,308794 _ —a—_ wo its 
20 84360777 wn re - 9+ ph 
30 8417919 o——— - 2482128 
49 $,453665 w DR 2 122486075 
50 1 $,5950435 " 0.239670 18 0| 9,4389982 
2 0]8,542819 tO k. —_ ha joe 1 
To 84577566 = 45. ry 957602 
be ——_ 0 + :O 99591476 
1s | 85567649 - 91267395 40 | 94595234 
80693998 ” 1274049] 50 | 95038955 
50 | 8,69 3998 1 nb TW 9 512642 
3 o|$71880c =— —_ | iedigg 
10 | 8,742259 IO IG —_— 
> Y 9298055 s 20 | 91523495 
30 84755675 o—_ oo epans 
40 | 8,805 85 2 «> = —_— 
50 8,325130 : 5 La  ——_— 
4 0o| 8743584 ts 6 wot — 
10 $,861283 = DO = 40931 
20  #/46q? > 90335337 30 | 9,344325 
30 woe} 39195 pt 319547689 
49 8,910404 49 ; 9134999 ates 
o |$,92560g 50 | 9346579 5 m 
© [ O | 94352088 21 o(9,554 
5 O $,94 296 3 - 95 —_ hs 9.557606 
IO 93954499 ” 2 £2889 = > 560855 
20 $,968249 - 4 jr 
ad} eh 46 04373414 49 | 9567269 
5 199997044 po 95378577 501 99579435 | 
50; 99997044 : 5 4 ®. 6957397 
6 o| 9$-019235 I4 o oy 7) IC 
ho | eaqabns ws - 368; 20 | $5579777 
20 | 99042625 þ. 00 Ro Ld 44 
To 9064828 - 52403455 40 | 9,585877 
Go |9,075486 | Joly 082 54 50 | 9588890 
50 | 9,075480 WM. ne wn hp ah rene 
7 tolgpgs0e: o|v 17684 | . 101 9,594842 
Io | 9,096062 | I RE |} 
2019105992] _=— -— 7 ——_— 
30 9gl 15095, | 301 9,4 >= oy [ernte 
49 | 99325187 - ©1945 = 50 | 9Gobgbs 
501 9,13447% | 50191435 | 
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T rigonometry. Lis. 1 IT 
The Table of Sines. 
| Sins” .| Sines 

D. M.\ Sines 1D. M Sims | = M — 

my 32 0©| g9,724210 49 0] g,$08067 

24 0| 9.609313 ro Sagare he + 

EO 20 on 20 l9,810061 

20 | 99614944 _ —_— wrt 3 

30 > 622480 40 0.732193 40 9,814019 

40 996204 — yer” 

- NING go 0 93736109 41 o[g9,816943 

25 © ?9,22709 10 5,738048 a yu 

ee 20 95739975 20|9,819832 

_ 32004 30 0741889 30 | 9,821 264 

30 | 95 0 a —_— 

nn | She | {en 

ant 1 er " W 03747562 42 0 93835511 

: nf (+ ] 0 95749429 10 | 94826910 

Io} 99644423 on: 95 5 he [4 "20 

20 9646984 dimzeed [46-6 

30 94049527 - ante] 409831058 

40 pyegy - 4 - . 

FO av iokde 0 obront A : CR 

2 7 O ht 5 Jo ? 260390 ons 

Io -" 7 = 9 63177 ni yy es 

20 wt _ © 4639549 2019837812 

3019 = | po NN Gr706 orrne 

vl 225 zo 93767474 | 50 | 9,849459 

- = 0% 8. ———— a 9384177 

x: 10 9673977 IO 9.770952 Io 9843079 

0 26 20 | 94844372 

20 —_ nar 4 OH 

fn 40 82 40 9.776090 40 9,846944 

- 91683284 jo 9,777781 50 | 9,848218 

'; 968 VF ba 9779463 =. 2 93849485 

wa” 9625842 ly IO, 9,781134 10{ 9,859745 

Bs, 26 fogs 20 9782796 20 | 93851997 

20] 9,09 = " . - Bing. 

39 | 94693335 39| 9,78 4447 | 42 

694564 40 95786088 40 | 9,9544 

40 _—_— 50 9,787720 50| 9,855710 

" 2 6g8p7e 3 olg,789342 5s 919,856934 

_ on | IO | 95790954 p 1 9,358150 

;o 99703 i 20 195792557 20 | 9,859360 

39 2705468 30 ; 94794149] 30 | 9,3860562 

jo 9,797606 40 | 9,795733 40 | 94861757 

50 9,799730 50, 9,797307 501 9862946 

5 3 11839, (6) 9,798872 47 O 9,864127 

31 Oo(9,7 X 39 Fay <a Dy) 9 

| IO - tht yo oc EPS 

3o 9718085 30, 9,803510 30 | 94867631 

|": gl 93720146 40 | 9,805038 - 49| 9868785 
FO 9,722181 


59 94*69933 | 
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Lis. IIL I rigonometry 
The I able of Sines. 
D. M.1i Sines D. M.| Sines D. _ _ Sines 
48 0] 9987107; 56 0]9,918574 64 0| 99953660 
10 | 94872208 19 | 93919424 | 10199954274 | 
20 | 9,873335 20 1 9,926268 20 . 92954883 
| = ; 9874456 30|9,921107 30| 95955488 
| 40 9997557 40] 9,921949 40 | 9956088 
9876578 $0] 94922768 50 | 95956684 
49 X 9,877780 57 919,923591 65 9199957270 
Io | 55878875 101 9,924409 101 92957862 
20] 94387996 1 20 | 9,925222 20 | 92958445 
30| 9,881045 30 | 9,926029 30 | 92959023 
40 | 99882121 49, 94926831 40 | 92959596 
| 50 | 9,883191 50] 9,927628 50 | 92960165 
5o 90| 9,884254 58 0]9,928420 665 ©19,960730 
Io | 9,885 311 10 19,929207 bo | $,961250 
20 | 9,886 361 29 | 9929999 20 | 94961846 
| 30 ; 9597400 | : 0 | 94962398 
40 - 99888444 49] 9,931537 40 | 9,962945 
50 | 9,839476 50 | 99932304 50 | 9,963 4$8 
| 5T o| 9,890503 59 9] 93933066 63 99564026 
10 | 9,891 522 IO | 9,933822 | 10 |9,964560 
20 99392536 20 | 9934574 20, 9»9650g0 
30 | 9893544 30 | 94935320 30 | 22965615 
40 | 9,894546 40 9,9 36062 40 9,966136 
50 | 94895 54? | 50 ({ 91936799 50 | 22966653 
52 0| 9,396532 60 019,937537 68 - 9967166 
10 | 9,897 516 10| 9,938257 2967674 
20 | 9,898494 IP; 9,93 8980 = 9,968178 
30 9:399467) 30] 9,939697 30 | 9,968678 
40 | 9,9004733 49 | 9940409 4 2969173 
| 50 | 9901391 $9} 9,941116 9969665 
53 o© 9,902349 A. 9,94181g 69 0} 2970152 
20 19903296 10 | 9,94251 is 95979634 
20 | 9,904241 20 | 9,943210 2019971112 
30 | 94995179 39 | 9494389 30 | 971588 
40 9,906111 40 9,944582 | 40, 9972858 
50 , 9907037 , 50 | 9,94 5261 . Fo Þ972 524 
[99 © 9.997958 62 01 9,945935 70 "1g 272906 
| 10 9,998873 I®| 9.946604 9,973443 
| 20 | 9,909732 20 9,947269 20 ol 9973897 
30 | 9.91 0686 39] 9,947929\ 30 | 92974346 | 
|, 49] 92911584 4* | 9948584 40 | 95974792 | 
| 59] 94912477 321 9,949235 50 | 92975283 
55 919913364 3 09]9,949881 71 9,975670 
| Io19,914246 IO| 9.950522 10|9,976103 
| 20 | 94915123 20 | 9,951159 20 | 92976532 
| 30 | 9,915994 39 19,951791 30 9977956 
| 40 | 9916859 4® | 939952419 40 [9:977377 
| 50 | 9,917719 50 9.953042 | 50 | 977794 | 
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T rigonometrie. Lr1s. ITT. 
The Table of Sines. 
— AM. __ - |D. MM WE... D. M. Cones 
0 | 9997020 8 | J 9,99” 

10 |9,978615 { Io 9.50, gel ce. 

20 ' 9,9979g9O0T9 20 1 563990934 ES 

30| 9,979419 30 | 99991193 WO ent 

40 | 99979816 40 | 9,991 44*| * NE 

al we ; 40 | 9,998106 

50 | 9,991659 | 

7 © 9,980596 79 01 99991947 $5 pinyin 
10 | 9,980980 10 | 9,992190 : 019095500 

20 | 9,981 361 20 9.9924 0 a ee 

30 | 99931737 30 092666 _— 

40 | 94982109, 40 | 992898 HD 

50 | 9,982477 50 99312 pa gu 4d 

74 0| 94982842 8 o 903351 —_— 
hee rr bo __ . 9s © 99998941 

20 | 9983558 30 | 5.99378 | ws nt 

30 | 9,983910 0 e094003 ts 

as 864359 _ —_ 30 | 9,999 189 

| 50 | 94984603 5o 444: I A gs 
75 o[ 9.984943 "_——— tes gt 
Io | 9985280 * 10 - $18 87 92192999404 
Wa we w —_— 1019,999469 | 
oinetros = _— 20 | 9,999529 

40 | 9,986266 0 - _. oven 
Facets 40 99995399] 49 | 9999649 

is SC 2 50 99995573 50 | 9,9996%9 
UN - 919957 $3 $8 0{\ 99999735 

- 20 | 9,987526 20 ——_ ro 19,99977% 

0 | 9,987832 30 pgSes —_— 

40 1 9,988133 40 5996 n_ at en 

af jy Wee |: 9, = 3 40 | 9,999882 

77 9] 93988724 83 0 9996751 ge a 
A Io, 9,9890I4 a _ b” o4onnnnets 
rol mabore | $ »99 : 4 IO | 9,999954 
law | log - | nl 

I 3 
49 | 9,989860 40 | 99997341 440 —_ 


50 | 94999998 


nn 


Jo" 9,990134 
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PR OS Ep” 
The Explanation and Ofe of the T able 


of Locarttams, -- SY 


2a He Table of Logarichms following conſiſteth of 
Y FE”. cwo Rows or Columns, the firſt of which ( namely 

| Po]. that cowards the left hand, having the word Num, 
DAN. ac the head thereof) containeth all abſoluce num - 
= 2 bers increaſing by a Unite in continual; proportion 

7-IS from 1, ro to00. | | | 

In the other Column is placed the Logarichms of thoſe abſolute 
numbers; which Logarithms are numbers ſo fitced ro proportio- 
nal numbers,that themſelves retain equal differences,” EP9: 0 
By this Table, the Logarichme of any abſolute number under 
1090, may bereadily found: Or if any Ar thme,. whoſe abſo/ 
luce number exceedeth not 1009, be given, this Table will plainly 
diſcover whatabſolute number anſwereth thereunrs;” The ufe of 
this Table will appear by the Propoſitions following,” > | 
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Tron PROP. I. 
| 4 number. being grven, to find the Logaritbme 


thereof. 9s 
| Sor required to find the Logarithm of 223 Firſt, ſeek 
233 in the firſt Column of the Table under the word Num | 
and againſt it jn the ſecond Column you ſhall find 24348305 
which 1s the Logarithm thereof. WS] 
| _ Alſo, Letit berequired to find the Logarithm of 628, if you | 
n 


ſcek 639 in the firſt Colymn, again it in the ſecond you thall 
2798651, which is the Logarichm thereof, - 7-1 


PROP. 11. Pre 
A Logarithme being given, bow 10 find the abſo- 
lute number therennto belonging. res tre of 


| —_— ——_— 


| LE 2,731589 bea Logarithm given, whoſe abſolute number 

you require : you mult fir{t ſeek chis number inthe ſecond Ca- 

| lumn of the Table,under the word Loger , againſt which you ſhall 

fnd 5 392 .which is the abſoluce ted anſ{wering.to that Loga- 
rithme. | —— 

But in this Table , as in the Table of Sizes, if you canngt 

* find the dire& Logazichm which you look for in.the Table, 

you muſt take the neazeſt chereunto, jp | 

4 THE | | 
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T riconometrie. _ Lis. IL, | 


The Table of Logarithms. 


um.  Logarith, _ INum. | Lngarith. 
0,000000 1,707 57 IOL | 2004321 
0430103JO | 1,7 16003 102 | 2,008600 
0,477 21 1,724276 | 103 |2,012837 
0,6020 60 15732394 I04 | 2017033 
0,698970 1,740363 105 |2,021189 
0,778151 1,748198 Io6 | 2,025306 
0,8450g8 1,755875 107 | 2029384 
0,9030go 1,763428 . | 198 $2,903 3424 
542 42 [13779853 og [04139 
; 1,778151 ITO, | 2,041393 

19785330 1s 12,045323 
1792392 112 | 2,049218 
1799341 IT; | 25053078 
19806180 114 , 2,056g05 
1812913 IIs | 2,060698 
1,819544 116 | 2,064458 
I,826075 117 | 2,068126 
1,832509 118 [2,071882 
1838849 119 | 2-975 547 
I,845098 120 I12,079181 
I,851258| 121 | 2082785 
I,857332 122 |2,086359 
1,863323 123 ben 
1,869 232 124 | 2,993423 
1,87506 I25 | 2,096g910 

| $75 126 |2,100371 
| 1886491]. | 127 |2,103804 
| 1 892095 128 |2,107209 
x, 9ejoi 129 | 2,1io58g | 


1,90308 130 | 2,113943 
24117271 
3,120574 

25123852 
2,127105 
2,130} 34 
22133539 
23136721 


908485 I31 
1,913814 132 
1,91 9078 133 
1.924279 134 


| 
| 
| 199% 
|: 


1,9 34498 136 
hy $44" * 1,3 297 


he 44.6 139 
1,95 4242 I40 
1,959041 I41 
1,96 3738] 142 
I,968483 143 
12973128 144 
15977724. | 745 
I1,982271] 146 


2,143015 
- —_S 
2,149219 
2,152288 
2,155336 
2,1 58362 
2,161368 
221 64353 
147 | 2:167317 
148 | 23170263 
149 [29173186 
2,00000 0 | 150 ]2,1760g1 


— 


41 
42 
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The Table of Aa 


Num. Logarith: 


Num. Logarith. Num. Logarith._ | 
151 |} 294178977 © 201 | 2,303 2,303196 
152 | 2181344 202 | 29305351 
153 | 2,184591 203 | 29397496 
154 | 2,187521] 204 | 29399530 
I55 | 29199332 205 |] 23311754 
156 CO 206 | 24323867 
57 | 2,195899, 207 v—_ 
155 i 2,198657) 205 18063 
- I59 25201397, 209 2320146 
160 | ,,204119 210 | 24322219 
161 24205826 211 2,32 24282 
162 | ,,209515 212 | 24326330 
163 | 24212187 213 | 2323379 
104 | 2,214844 214 |\ 2, 3 39414 
165 | 2,217484] 215 2,332438 
166 | ,,22010 216 | 29334454 
167 | 2,222716 217 | 24330459 
168 | , 225309 218 | 2,338456 
169 2227887 219 24342444 
179 2,23944? 220 2,34222 
171 2,232999 221 2434439? 
272 24235528 222 | 23346353 
| 173 \ 2,23804 223 |} 23345305 
174 | 2424954*< 224 \ 2335924 
| 715 \ 2424393 225 | 24352183 
176 | ,,24551 220 |\ 243540 
| 177 294:47973 227 2+35602 
179 2,250430 228 | 2935793) 
1/9 | 23252853 229 2235983) 
180 \ 2255273 230 | 293617 
181 23257679 231 | 23363612 
152 2,260071 232 22365485 
133 \ 2,26245' 233 24367356 
134 |, 2,26481 234 | 2930921 
185 | 2,26717 235 | 293719 
186 | 4,269513 236 | 2437291? 
197 | 2,291842 237 1 2237474 
IS 2927415) 238 | 24376577 
189 | 2,276462 239 | 2937839 
190 | 2,278754 240 | 24380211 
Igl | 2,281083 241 | 24392017 
192 | 2,283301 242 24383815 
193 | 24285557 243 | 2,335600 
194 | 2,287892 244 2387389) 
195 | 2,290035 245 | 293891 
196 | 2,292256 246 24390933 
197 | 2294466 | 247 | 2392697 
198 | 2,296665 248 | 2,39445 
199 | 2,298853 | 29 25396199 
| 209 LG 350 25297 94%) 


Trigonometrie. 


be. 


es 


—  — — 


- 269 


251 24399574 
252 | 2421401 


253 123493121 


254 | 22494534 
255 2,496540 
256 2,408239 
257 | 22499933 
258 | 22411619 
259 [3:413299 
260 } 2414973 
261 | 2,41664! 


262 aqa03on 
263 | 22419956 


264 | 74421904 
265 jon 
266 | 22424852 
267 ) 23426511 
26g | 22425135 
23429757 
2,431364 
271 2,432909 
272 | 2,434509 
273 \ 2436163 
274 | 2443775" 
275 | 22439333 

3:449909 
277 \ 2442479 
_ 3444945 
9 | 22145604 604 


270 


= 
201 
282 
283 
284 
285 
286 
287 


2,448706 
5,450249 
2,451786 
2,453315 
2,454c45 
2,456? 65 
2,459889 
5939 
2,460$98 
2.462393 
2,463393 
292 \ 24465383 
293 2,466868 
294 2,468 347 
295 2,469823 
296 2,47129? 
297 2,47 2756 
298 2,474216 
299 247567" 
300 | 24479121 


288 
_ 


= 


—_ 


2447158, 


— 


Lis. 3. 


T rigonometrie. 


The Table of Logarithms. 


1 Logarith, 


2593791 
2505149 


2,597856; 
2,509203 
2,510545 
2,511883 
2,5313218 
"2,5314548 
2,515874 
2,5317196 


2,5392427 : 


2,506505|, 


2,51 8514 
2,519828} 
2,521138| 
333 | 22922444 
334 1 23523746 
335 25525045 
336 | 2526339 
337 2,527629 
336 | 25525916 
339 | 225 30199, 
740 ; *,331479, 
541, 23532754 
342 23534026; 
343 | 22535294} 
+5 | 2,536558| 


345 | 22537819, 
346 2,539076 
347 | 24549329 
348 | 2,541579 
349 | 2,542825 


350 | 2,544968 


Num, Logarith, 
351 ry 


352 | 29546543 

23347775 
| 24549003 
2955022 8 


2,552668 


2553883| 


255 55094 
25556 303 
29357507 
24558709 
29559907 
249561101 
2562293 
236348 I 
24564660 
29565848 
2,567026 
2,568202 
2,569374 
23579543 
24571709 
23572872 
25574031 
24575 198 
2,576347 
2,377492 
2,578639 


| 
| 25379784 
| 


2,580925 
2,582063 
2,583199 
2,5384331 
2,585461 
2,580587 
2,587711 
=2,588832 
2,589949 
2,591065 
2,592177 
2,359328c 


2,595496 
23596597 


23151449] 


2,597995 


25598790; 


| 23594393 
| 


2,599883 


2,600973 
| 2,602059 


Num. Logarith. 


| 4OT | 25603144 


402 | 2,604 226 


493 | 29605305 
404 2,006 331 


'| 495 | 24697455 


406 | 2,608526 
407 | 2,609594 
498 | 2,610660 
409 | 2,611723 
410 | 2,612784 
411 12,613842 * 
412 | 2,614897 
413 | 2615950 
414 , 2,017000 
45 | 2,618048 
416 | 2,61909J 
2,620136 
 2,621176 
2,622214 
2,023249 
24624282 
2,625312 
29026340 
2.027366 
2.628389 
2029409 
24030428 
23931444 
256 32457 
230 33468 
123034477 
2303 5454 
2636488 
2,637489 
29038489 
24039486 
2,040481 
1 25941475 
2,042465 
25043453 
2,644439 
23045422 
2646404 
2647303 
24648300 
22649335 
2 650308 
25651278 
2,652246 


| 


2,053213 


{ 
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Trigo nometrie. 


= ao 


The Table of Logarithms. 


— 


's 2575 3593 


| 


1 


— P—_—_—  — ___— cc =_—<—______ —— 


Logarith, Nw. | Logarith. | Nun | 
2654177 Jo | 2,699538 | 35 
2,655138 502 { 2,700704 ' $52 
2,6560g8 503 | 2,701568 553 
| 2657056, 504 | 29792430 554 
2,6580171 | 505 |. 25703291 55$ 
2,658965| 506 | 2,704151 556 
| 2,659916 507 | 2705008 $57 
2,660865 5o8 | 2,705864 558 
23661813 50g | 25706718 559 
| 23662758 510 | 2,707570 560 
29663701 FII | 2,708421 $61 
2.664642 5I2 1 29709269 563 
23665581 513 | 2,7i0r17 563 
2,666518 Fl4 | 2,710963 564 
2:567453| Fils 2,711807 y65 
2.668386 516. | 24712649 566 
2+669317 517 | 2,713491 567 
2,670246, F18 | 2,714329 5689 
29971173 | 519 | 23715167 569 
i 2,672098 520 | 2,716003 | 570 
2,67 3021] 521 | 2,71683$ 571 
2.673942 | 522 | 2,717671 572 
2,674861 | 523 | 2718502 573 
2367577* 524 | 23719331 574 
29576694] | 525 | 2720159 575 
2967700; 526 |-2,720986 576 
2,678518 527 | 2721811 577 
| 2467 943% 528 | 24722634 578 
2,680336 529 } 22722456 579 
2,681 241 530 | 25724276 580 
2,682145 6 F31l | 2,725095 JS1 
2,683047 532 | 2725912 552 
2,683 947 533 | 29726727 583 
2,684845 534 | 23727541 584 
2635742 535 | 25728354 585 
2686636 536 | 2,729165 586 
2,687529 537 -j 2729974 'FS7 
2,6884\9 53d | 2,730782] 588 
2,689309 539 } 2,731589 589 
2,690196 549 | 2732394 590 
2,691081| 541 | 593509 591 
2,691965 542 | 25733999 | 592 
2692847 543 | 24734799 | 593 
22693727 $44 | 22735599) | 594 
2,694605 545 | 25736397 595 
2695432} 546 | 25737192 596 
2,696356 547 2,73 7987] 597 
22697 229 548 | 2,738781 598 
2698101 | | .549 | 214739572 599 
| 2698970 | 550 | 25740363 600 


—— 


Logar #th- | 
25741152 | 
2,741939 


2,742735 
2,743509 | 


21744293 |- 


23745275 
2,745355 
2.746634 
24747412 
2,748 138 
2742963 
24749736 
2,759 508 
2,751279 
2,75 2948 
2,75 28 x6 


2,754348 
2755272 
2,755575 
23,7566 36 
2,757396 
2575 © f5 
2,75 9FE2Z 
Ag 
23 2 
2,76 1476 
2,761938 | 
2,762679 | 
2,763428 
2,764"76 
2,764923 
2,76 566g 
2,7664t3 
2,767156 
2,767898 
2,768638 
24759377 
2770115 

2,770852 | 
2,771587 | 
2,772 332 
2,773055 } 
25773796 
2,774517 
3,775246 
2377 5974 
23776701 
2577 7427 
2,778151 


T5 


T rigonometrie. 


Lrs. 3, 


The Table of Logarithms. 


| Naw. 


—__————— 


601 
Go2 
603 


Gog 
606 


6c8 
609 
610 
G11 
G12 
613 
614 
615 
616 


617 
618 
619 
620 
G21 
632 
G23 


639 
640 
641 
642 
643 
644 
645 
646 


604 1 2,781037 


607. 


| 2,786041 


| 2,787460 


Fat 


—_— 


2,778874 
2779590 
2,780317 


2781755 | 
2,782473 

2,783189 
2,783904 
2,784617 
2,785 329 


2,786751 


2,788164 
2,788875 
29789581 
25790285 
23790988 
23791691 
2,792392 
29793092 
2,793791 

2,794488 
2,795185 
2,795880 
2,796574 
237972698 
23/97959 
2,79S65I 

23799 3 41 

2,8000 29 
2,800717 
2,801 404 
2,802080| 
23802774, 
2,893457 
2,5041 3 9 
2,3048 21 
2,805501 
2.806179 


29807535 
2,808 211 


2803886 
29809559 
2,$10233 
243810904 
2:814575, 
2,812245 
2,812913| 


Nur. | Logarith, 


| 


G51 
652 
053 
654 
O55 
656 
957 
O58 
659 
660 
| G61 
662 


697 
698 
699 
700 


2,813581 
2,914248 
2,814913 
2815578 
29016241 
2,5816904 
2817565 
29818226 
2818885 


2,819543 
24820201 


23821514 
24822168 
2,82282: 
248 23474 
2,824126 
2,824776 


} 2,825426 


2,826075 
23826723 
2,827369 
2820015 
2820659 
2,8293c4 
29* 29947 
2,830589 
2,831229 
2,3831869 
2383 2509 
24833147 
2993 3754 
24934421 


. 2.835056 


29841359 
24841985 
2,8426cg 
2,943233 
2843855 
2,844477 


2,845098 | 


Num. 


701 
702 


793 
704 
1705 
706 
707 
70s 
709 
7lo 
7I1 
712 
713 
714 
Tis 
716 
717 
718 
719 


Lrgarnh. 
2»:%45718 
2846337 


(23846955 


23847573 
2,848189 
2,848805 
2,849419 
2,>50033 
2,85 0646 
2,\51258 
2,851869 
2852479 
2,85 3089 
2,853698 
2,854306 
2,554913 
2,955519 
2,856124 
2,656729 
2,857 332 
2:8 57935 
2,858537 
2,?59138 
2,859729 
2,860338 
2,860937 
2,861524 
2,3862131 
2,862728 
2, 63323 
2,06 3917 
2,064511 
2,465104 
265656 
2,866 287 


7 1 2,867467 


2,86 3056 
2 868643 
2,R6923 2 
2 869818 
2,8704C4 
2,8705g89 
2,871573 


*2,872156 


2:3872739 
2873721 
2,873902 
23874482 
2,575061 


—_—__—_— 


Trigo vometrie, 


The Table of Logarithms, 


Num, | Lygarith, Num, | Logarnh. | Num. | Logarith. 
751 2387 5639) 801 | 5907673 851 |2,929929 
752 | 2,876218 802 , 2,904174 852-1 2,935439 
753 1 2,376795| 803; | 29949716 853 124930949 
754 | 25377371, 804 | 29905256 $54 | 24931458 
755 | 22377947, 805 | .2,995796 855 | 22931966 
756 , 2,878522 806 | 2995335 $56 | 2,932474 
757 | 2,8790g5, 807 | 2996874 857 | 22932981 
758 ! 2,879669 808 | 2,907411 858 | 22933487 
759 | 23880242 809 | 25997949 859 | 23933993 
760 | 2,880814 810 | 2,908485 $60 12,934498 
761 29881 385 81x | 909021 861 2393 5003 
762 | 24381955 812 1 2,909556 $62 | 22935507 
763 | 2>882525 813 2910051 $63 | 24936211 
764 | 2,83 3093 $14 | 2,910624] 864 |2,936514 
755 | 2883661 SIs } 2,911156 865 & 22937016 
766 | 2,884229 816 | 2,911690 866 \2,937518 
767 | 2+884795 817 | 2,912222 $67 | 2,938019 
768 | 2,885361 818 | 2,912773 $6$ | 2,938519 
769 | 2,885926 319 | 29913284 $69 | 2,939019 
779 | 2,886491 820 | 2,913814 | $70 | 2939519 | 
77" | 2,887054 321 | 25914343 871 , 2,940018 
772 | 2,885617 822 | 2,914872 $73 | 940516 
773 | 2,888179| $23 | 24915399 873 | 2,941014- 
774 | 2388874: $24 | 2915937 874 | 25941511 
775 | 23889302 825 | 25916454 875 | 2942008 
776 | 24889862 $26 | 22916980 $76 1 22942594 
777 | 2,890q2 827 | 22917506 877 23942999 
- 778 | 24890979 828 | 23918030 878 123943495 
779 | 2,891537 829 þ 2>918555 $79 | 25943989 
780 | 2.892095 839 | 42919078 880 | 29944483 * 
781 | 2,892651 831 | 2,919601 881 2944976 | 
782 | 2,893207 | $32 | 2920123 882 | 2,945468 | 
783 | 2,893762 $33 | 2920645 883 | 2,945961 
734 |; 2,894316 834 | 24921166 884 1 2,946452 
785 | 2894869 835 | 22921686 885 | 22946943 
786 | 2,895423 836 | 2,922206 886 | 22947434 
787 | 2,895975 $37 | 22922725 837 | 24947924 
788 , 2,896526 838 | 292324 888 25948415 
7%9 | 2,897077 839 | 2,923762 889 | 2 948902 
799 | 2,897627 840 | 29924279 890 | 2949390 
791 | 2,898176 841 | 29:479 891 , 2,949878 
792 | 2,898725 | $42 | 24925312 | 892 | 29950365 | 
793} 2899273 $43 | 2,925825 893 | 2,950851 
794 | 24899821 844 | 29926342 894 | 22951338 
795 | 2,900367 845 2,9268 57 895 23951823 
796 , 2,900913 846 | 2,927370 896 | 23952308 
797 | 2,901458 847 | 2,927883 897 | 23952793 
798 | 2,90200} $48 | 2,928396 898 | 22953 276 
799 | 2,902547 849 | 2,928908 899 | 22953759 | 
800 | 2,903089 $850 | 25929419) 900 | 2,954243 


T rigonons ric. 


The Table of Logarithms. 


Lis. 3, 


o 


2,954725 


2,955207 
2195 5688 


29956168 
2,95 6640 
6 | 2,957128 
2,9 57607 
295 8086 
| 2,95$564 
2,95 9941 
29959518 
912 | 22959995 
913 1 2,960471 
914 | 2,960946 
2,961421 

| 2,961895 
2,962369 
2,962842 
2,963315 
| 2,963788 
| 22964259 
1 2964731 
2,965 202 
2,965672 
2,966142 
2,96661 1 
23967079 
23967548 
2968016 
2,96848 3 
2,968949 
932 | 296589: 


933 | 2969832 
934 | 2,979347 


Num, Logarith, 


2,9708 I2 
2,971 276 
2,971739 
2,972203 
2,972666 
2,973128 
2,97 3589 
2,97 4050 
2»974512 
2,974972 
23975432 
2997 5891 
2,976349 
2,976808 
2,977266 
25977724 
2,978 181 
2,9786 37 
2,979093 
2,979548 
2,980003 
| 2,98045 8 
| 2980913 

2,981 366 

2,981819 
| 2,982271 

2,93827 23 
| 2,98 3175 

2,98 3626 

2984077 


2,9384527 


2,935 426 


966 ,, 2,984977 
' 967 | 


Num. 


Logarith, | 
2,985875 
2,986 324 
2986773 
239872 Ig 
2,987666 
2988113 
2,988559 
2989005 
23989449 
2989895 
2990339 
2990783 
2,991 226 
2,991669 
2,992111 
2992554 
2,992995 
2,99 3436 
2,993877 
2,994317 
2,994756 
2:995196 
2,995635 
2996074 
2,996512 
2>996949 
2997386 
23997823 
2,998259 
2,998695 
2,999133 


22999565 
3,000000 


— — 


——. 


=4CHAP. III. 


T he uſe of the Tables of Sines and Logarithms in 
the reſolving of Plain riangles. 

24> Eforel come to ſhew how the quantity of the ſides 
and angles of ary Triangle may be found by help of 
the former Tables , it will be convenient firſt to de- 


r \J 


WW 


| = as neceſſaries thereunto, 
1 A Triangle. isa fizure 


conſiſting of three fices and C2 
three angles, as is the f1- 
eureDBC. 


2 Any two (ides of 4 
Triangle are calledthe ſides 
of the angle comprehended 
by them, as the fides C B 
and D Bare the fides con- 5© 
taining the angle C BD. 

3 The meaſure of an An- | 
gle, is the quantity ofan arch of a Circle deſcribed on the angular 
point,and cutting both the containing ſides of the ſameangle,as in 
che Triangle following, the arch C B, isthe meaſure of the angle 
atA; thearch K D is the meaſute of theangleat E ; and the arch 
FG is the meaſureof the angle at H ; each of thele arches are de- 


5 


| ſcribed on the angular points A;H,Ezand cur the containing ſides, 
A 


H 


4 A Degreeis the 360 part of ahy Circle. 

5 ASemicircle contajneth 180 degrees, 

6 AQuadrant containeth go degrees. 

5 The complement of an angle lefſe then a Quadrant,is ſo much 
as that angle wanteth of go degrees, as ifthe angle H A E ſhould 


| Li Be Jo 1 rigonometrie 79g [ 


liver theſe following conſiderations and Theoremes, | 


| 


contain-50 degrees,the complement thereof would be 40 degrees, 


forif you rake 50from go there willremain 40. + - 8 The 


| 


| 
| 


— — _— 


—- _ 


©... & 


® * 
Þ. 
EY 
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F 
| 


— 


3 The complemtnt of an angle to a Semicircle,is the remainder 
thereof to 180 degrees. 

9 An angle is either Right, Acute, or Obtule, 

10 A Rightangle is that whoſe meaſure 15 a Quadrant, 

11 An Acute angle is leſſe then a right angle. 

12 An Obtuſe angle is greater then a Quadrant. 

13 A Triangle iscither Right angled,or Oblique angled. 

14 A Righrangled Triangle is that which hath one right angle, 
as the Triangle A HE is right angled at E. 

15 In every right angled Triangle , thar fide which ſubtenderh 
or lieth oppoſite to the right angle; is called the Hyporhenuſal,and 
of the other two ſides,the one is called the Perpendicular, and the 
other the Baſe,at pleaſure,bur moſt commonly the ſhorteſt is called 
che Perpendicular,and the longer-is called the Baſe. So in the for- 
mer Triagle, the ſide A H is the Hypothenuſal, HE the Baſe, and 


' AE the Perpendicular, 


16 Inevery right angled Triangle, if you have one of the acute 


| angles givenzthe other is alſo given,it being rhe complement there- 


of to 90 degrees. As inthe Triangle AHE , ſuppoſe there were 
oiven the angle A HE qo degrees, then by conſequence the angle 
H A E muſt be 50 degrees, which is the complement of the other 
to 90 degrees, 

17 Thethree angles of any right lined Triangle whatſoever, 
are equal rotwo right angles, or to 180 degrees ; ſo that i& in.any 
right lined Triangle, you have any two of the anglesgiven, you 


L 


B 


So in this Triangle ABC, if there were given theangleBAC 
30 degrees,and the angle A C B 130 degrees,l ſay by ——— 


there 1s alſogiven the third angle ABC 20 degrees, itbeing the | 
complement of the other two to 100 degrees: 2 —_ _ = | 


gle 30and 130 being added together,they make 160, which being 


taken from 180, there remains 20, the quantity of the third angle 


ABC. 


18 Inall plain — whatſoever, the {ides are in _ 
| ole 


tion one tothe other, as the Sines of | the angles oppoſite tot 
fides. So in the Triangke ABC, the Sine of the nar ne CB,is 


in ſuch proportion to the {ide AB, as the Sj 
15 tothe fide B Cand foof any 2 COU ens: a: 


CHAP:| 


— CC 


— 
Wa 


, 


| have the third angle alſo given, it being the complement of che o- | 
ther two to 180 degrees. 


—————— 


L1s.3. T rigonometrie. 


| 


be found ar pleaſure, 


{ height 


—— _—_— — CC —_— 


CHAP.IV. 


"Containing the doftrine of the dimenſion of right 


lined T riangles whether right angled or oblique 
angled. and the ſeveral Caſes tberein reſolved, 
both by tables, and alſo by the Lines of Artificial 
Numbers, Sines, andT angents. 


QP: QF cd and ſhewed the uſe of the Tables of Sines and Lo- 

garichms, and alſo delivered divers neceſlary Theo- 
? rems relating to the men{uration of plain Triangles, I 

Xp” come now to.ſhew how a plain Triangle may be re- 
ſolved, that is, by having any-three of the {1x parrs of a plain'Tri- 
angle given, to finde a fourth , both by the Tables of Sines and 
Logarithms, and alfo by the lines:of Arrtificiall Numbers, Sines 
and Tangenrs on the index of your Table, fo that when your 
Tables are nor ready at hand, you may make uſe of theſe Lines 
which will ſufficiently ſupply ? want of them, 

-In all the caſes following, I have made uſe but of two Triangles 
for Examples, one right angled, and the other oblique angled, bur 


in cither of chem I have expreſſed all the varieties that are neceſla- | 


rv,ſo that any three parts being given in any'of them, a fourth may 


>%J 


The ſeverall caſes of the right angled triangle will beſt be appli- 
ed in the taking of heights, as is ſhewed inthe next Book, and the 
oblique angled Triangle for the taking of diſtances there allo 
ranght; ſo that if rhe line C A in the right angled Triangle were a 
Tree, Tower, or Stceple and that you would know the height 


thereof, you muſt obſerve with your Inftrnment the Angle C B A, 


and mcaftre the diſtance BA , ſo have you inthe right angled 
Triangle ABC the Baſe A B, and the angle at the Baſe C BA, 
then - = (by the x. Caſe ) finde the fide C A, which is the 

the thing required, ” 


— ——— _ — —  —— —— 


$2<D Aving in the foregoing Chaprers of this Book explain- 


1 rig6nometr1e, L 18.3. 


In the reſolving of plaia Triangles, there are ſeverall Caſes, of 
which; Iwill only inſiſt on thoſe that have moſt. relation to. rhe 
wotk in hand. And firſt, 


Of Right angled plain Triangles, 
| CASE I. 
In a right angled plainT riangle, the Baſe and the 
angle at the Baſe being given, to finde the Per- 
| pendicular. 


N the right atigled Triangle following ABC, there is given, the | 
Baſe thereof B A, 400 foot and the angle at the Baſe CB A 39 
degrees, and it is required to finde the perpendicular C A. 

Now becauſe the angle C B Ais given, the angle. BC Ais alſo 
given; itbeingthe complement of the other to go degrees ; and 
therefore the angle B C A is 60 degrees, Then to finde the per - 
pendicular C A, the proportion 15, 


As the (ine of the angle BC A, 6odegrees (which is) 93937537 
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Is to tne Logarithm of the ſide B A,qoo foot (which is)2,602059 
Sois the ſinc of the angle C BA zo degrees (which is ) 94698970 


the ſum of the ſecond and third numbers added--13,30102 9 
the firſt number ſubſtracted from the ſum-—g,937531 
To the Logatichm of the fide C A ( which is ) 2363498 
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The neereſt abſolute number anſwering to this Logarithm is | 
231 fer?, and thatis the length of the fide C A in feet, which was | 
the thing required, 


A generall R ule. 


In all preportions wrought by fines and Logarichnis, you muſt 
obſerve this for a generall rule, uz. to adde the ſecond and third 
numbers together, and from rhe ſum of them to ſubſtrat the firſt 
number, ſo ſhall the remainder anſwer your queſtion demanded, 
as by the former work you may perceive, where the Logarithn 
of the fide B A 25602059 ( which is the ſecond term ) 15 added to 
the fine of the angle C B A 9698970, ( which is the third term ) 
and from the ſum of them ( namely from 1 2,301029 is ſubſtra&- 
ed 9,937; 31zthe fineof the angle BC A,waich is the firſt number, 
and there remainerh, 2,363498, which is the Lozarichme of 231 
almoſt, and that is the length of the ſide required in feer, 
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The ſame manner of worke is to be obſerved in all the Caſes | 
following as will plainly appear. 


How to perform the ſame work, by the lines 
of Sines and Numbers. | 


' Theſe kinde of proportions are wrought more cafily b yl help of 
the lines of artificiall Numbers, Sines and Tangents on the Index 
cf your Table, and exa& cnouyh for any ordingry nn for rhe 


rroportion being, 


As the ſine of the angle B 60.degrees, 
Isrothe Logarithm - chefideBA 400 feer, 
Sois rhe ſine of the angle C B A,-3o'deg Egrees, 
Toti.c Logaritm _ > the {ide AC 231 teer, fer, 


Therefore, it you ſer one foot of your ompaſſes at 60 degrees 
1 tne line of Si blond extend es your Compe co 400 ih the __ 

ger 2 | aw lame extent of the Compaſſes will reach from the 

Sine of ces to 231 it} the line of Numbers, whichisthe 

lengrh of the ee de AC, which was required 

-Ot otherwiſe; Extend the Compaſſes from thelne of 30.db- 

grecs 10 the fine of 60 degrees, in the line of Sines, the fame ex- 

rent will alſo reach irom 400, inthe line of Numbers, to 23x &$be- 
fore, And thus b theſe Artificiall Lines, the work'is much abre- 

viated- there betiig need neither of pen, inke, paper, or Tables, 

bur only of your hd Ge 


T righnometrie. Liz, 


To the Logarithm of the ſide B C: which is, 


| for the proportion being. -. 


q 
CASE II; 


The Baſe, and the angle at the Baſe being given, 
to finde the Hypotheunſall. 


& the ſame Triangle ABC lertthere be given (as before) the 
Iii AB 400 foot, and the angle ABC 3o degrees, and ler ir 
be required to finde the Hypothenuſall BC. Now becauſe the 
angle C B Ais given, the other angle BC A is alſo given, andthe 
proportion 1s, 


As the fine of the angle B C A, 60 degrees , 95937531 
Is to the — ——_— of the {ide B A goo feet) 24602059 
So is the fine of the avgle C AB go degrees: 10, 600000 


the ſum of the ſecond and third numbers added--1 2,601 959 
the firſt nuraber ſubſtraed from the ſum---9,9375 31 


2665428 


The abſolute number anſwering to this Logarithtn i5 462, and 
ſo many feet is the Hypothenuſal B C. 


' By the Lines of Sines and Numbers: 
The manner of work is altogether the ſame with the former, | 


As the Sine of the angle BC A 60 degrees, 
Is to the length of the {ide B A 400 foor z 
So is the {inc of the angle C ABgo de; rees, 


To the length of the fide C B q62. 


| Extend the Compaſſes frotnthe fine of 60 degrees to goo in the 
line of Numbers, the ſame cxrent will reach from the Sine of 90 


—_ to 462 in the line of Numbets, and that is length of. the 
1deB C. I 


Or you friay extend the Compaſſes from the Sine of 60 degrees 
tothe Sine of go degrees; the fannie extent will alſo reach from 
400 t0'462, as befor, | 


CASE III. 


The Hypothenuſall , and angle at the Baſe being 
gtven, to finde the Perpendicular. 


N the ſame Triangle , let there be given the Hypothenuſal 
BC 452 feet, and theangle at the Baſe C B A 3odegrecs,to find 


þ 


| 


| the perpendicular C A. 
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| The angle C A Bisaright angle or go degrees; therefore the | 
proportion is, 


n Sm 
| £400 A ! 
| As the Sine of the angle CA B go degrees, 10,0 00000 
Is to the Logarichme of the fide B C 462; 24664642 
| Soisthe Sine of the angle C B A zo degrees, 94698970 
To the Logarithme of the fide C A | 222363612 


' Thenumber anſwering to this Logarichme is 231 fer2; and that 
is the length of the ſide C Ain feet. | | 

Here the Work is ſomewhat abreviated,for the angle C A Bbe- 
ing a right angle, and being the firſt term , when the ſecond and 
third terms are added rogether, the firſt is eaſily ſubtraſted from 
| itby cancelling the figure next your left hand, as you ſee in the ex- 
| ample > and fo the reſt of that number is the Logarichine of the 
number ſought, 


By the lines of Sines and Numbers. 


Extend the Compaſſes from the Sine of go degrees to 462 , the | 
ſame extent will reach from'the Sine of 30 degrees to 231. 

Or extend the Compaſſes from the Sine of go degrees to the 
Sine of 30 degrees, the ſame extent will reach from 462 to2331; 
and thac 1s the ſide C A; | 


| CASE IV. 
The Hypothenuſall . and angle at the Baſe being 
given , to findethe Baſe. er 


4 - 2 og # 
Er there be giveti in the former Triangle the Hypothefſulal 
L BC, andthe angle at the baſe C B A, and by conſequence the 
angle B CA the complement of the other to go z then to finde | | 
BA, the proportion is, as 
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| As the Sine of rhe angle C A B, go degrees 10,000000 
Is tro the Hypothenuſall B C, 462 2664642 

| Sois rhe Sine of the angle BC A, £0 Jegrees, $9,937531 
 Tothe Logarithm of the Baſe B A, x2602173 


The neereſt number anſwering to 2602173 is the Logarithm 
of 4<0, and fo long is the Baſe B A, 


By thelines of Sines and Numbers, 


| - given, to fiad6the Eiypcthenuſal. 
I the E—_—_ C Abegiven 231, andthe angle atthe 


Baſe C B A 3o degrees, the HypothenuſallB C may be found 
a thus 3 for, | 
| As the fine of the angle C B A, zo degrees, _ 9:698970 
| _ Is rothe Logarichm of the perpendicular C A23t 12363612 
$ois the Sine of the angle C A B, go degrees, | 10000000 
To the Logarithm of the Hypothenuſall BC | 22664642 


As before, Extend the Compaſſes from the Sine of 90, to 462; 
the ſame extent will reach from the fine of 60 degrees, to 400 1n 
the line of Numbers. 

Or, extend the Compaſſes from the fine of go, tothe Sine of 
E0, the ſame-extent will reach from 462 to 400, which is the 
length of the Baſe BA. | 


| | CASE. Y; 
The Perpendicular, and angle at the Baſe being 


C Herebetaule the angle C A Bis a right angle;or go degrees, | 

and comes in the third place, I therefore only pur an unite 

. before the ſecond term, and from that ſecgnd: term ſubſtra&t 

* © the firſt rerme, and the remainder is, »664643 » the abſalute 
. number anſwering thereunto 15 462, the hdeBC. 


|*+-- - -Bythelines of Sines and Numbers. 


Extend the Compaſſes from the ſine of zo degrees, to 231, the 
ſame extent will reach from the fine of go degrees to 462. 

Or,the diſtance berween the Sine of zo degrees and 90 degrees, | 
villhe equall to the diſtance between 2 31,and 462, which giverh 
the ſide required, © C 


CASE 


| 


L 


tha. — 
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CASE VI. 4 
' The Hypothennſall and P —_— being gi- 
ven 10 finde the angle at the Baſe. 

|Þ the foregoing Triangle there is given the Hypothemiſall BC 


462 teer, and the perpendicular C A, 231 feet, and it is requi- 
red to finde the angle C B A, the proportion is, 


As the Logarithm of che Hypothenuſall B C 462 2,664643 


Is to the right angle B A C, go degrees, 10,000.00 . 
So is the Logarithm of the perpendicular C A, 231, 124363612 
To the fine of rhe angle C BA, 3o degrees. 9.698970 


By the Lines of Sines and Numbers; 


Extend the Compaſſes from 462, tothe ſine of go, the ſame ex- | 
tent wi-lreach from 231 tothe ſine of zo degrees, | 
Or, Extend rhe,Compaſſes from 463 to 23, the ſame extent 
will reach from che ſine of go degrees, to the fine of zo degrees, | 
which is the quantizy of the enquired angle C BA. 


Of obliqucangled plain Triangles; 

ERS CASE VII, 

Having two angles, and a fide oppoſite to one of 
them given, to finde the fede oppoſzte to the otber. 
F: the Triangle QR &, there is given the angle QS$ R 24 deg. 


20 min. and the angleQRS 45 degrees 10 minutes, and the 
fide QS 30z feet, and ir is required to finde the fide QR. | 


C_Here note, that in —_— angled plain Triangles, as well as 
1n Right angled, the fides are in ptopottion one to the other, 
as the Sines of the angles oppoſite to thoſe fides, Therefore, 


As the fine of the angle QR'S 45 deg. 10 min, 9,850745 
Is tothe richm of the {ide QS 303 feet 2431443 
Sois che riros angle QSR 24 degrees 20 niin, 95614944 | 

the ſum of the ſecond and third terms--12096; 87 
the firſt terme ſubſttated---9,850745 
Tothe Logarithm of the fideQ Rz 2 2245643 


| The necreſt abſolute number anſwering to this Logar ithm is 
176, and ſo many fect is the ſide QR, g tothis Logarir | 


M4 By | 
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| 49% which is the fide RS required, 


| 
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By thelines of Sines and Numbers, 


The lines of Sines and Numbers will reſolve theſe Triangles by 
the Came manner of work as in the other before, For, | 

It you extend the Compaſſes from the Sine of 45 deg, 10 min. 
to 503, the ſame extent will rcach from the Sine ct 24 degrees 
20 Minutes, to 176,and fo much is the {(1de QR. | | 

Or, Extend the Compaſles from rhe Sine of 45 degrees 10 min. 


to 24 de2tces 20 minutes, the ſame Extent will reach from 3033 to | 
176, the lenzth of the inquired fade. 


In like manner, if the Angle R Q SS 110 degrees zo minutes, and 
the AngleQRS & degrees 10 minutes, and the fide Q$ 303 feet, 
had been given, and the fide RS required, the manner of work, 
had been the ſame ; for, 


As the fineofthe Angle QRS 45 degrees 10 min. 9850745 


_—O—— 


 Istothe Logarithm of the fide Q S 303 feet, 2481443 
Sois the Sineof RQS 110deg.zo min.(or 69 deg:30 m.)9,971588, | 


CM —— 


the ſum of the ſecond and third rerms-- 12945 3931 | 
the firſt terme ſubſtrated—9,85974g5 


To the Logarithm of the fideR S, 2602286 


The abſolurenumber anſwering to this Logarithm is 400, and 
{omuch is the fide RS. | 

C [In this caſe, becauſe the angle R Q $ is more-then go degrees, 
you mult therefore take the complement thereof to 180 
degrees, ſo 110 degrees zo minures, being taken from 180 
degrees, there remains 6g degrees 3o min, whoſe Sine-1s 
the ſame with 110 deg. zo min. and being uſed in ſtead. 
thereof, will effe& the ſame thing. 


By the lines of Sines and Numbers, 


-* Extend the Compaſſes from the Sine of 45 degrees 10 min. to 
303, the ſame extent will reach from the finc of 6g deg, 39 min. to 


Or 


m_— p————_— 


| L I b.3. Trigonometrie. | 89 


Or the Compaſſes being opened tothe diſtance between the 
i ſine of 45 deg.1o min. and 69 deg.z0 min, the ſame diſtance will | 
{ reach from 303 to 400 as before. 


f 
} 
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| CASE VIIL 


| Two ſides and an angle oppoſite to one of them be. | 
| ing given, to find 1be angle oppoſite to tbe other. 
F | N the ſame Triangle, let there be given, the fide QS 30g, and 


| QR 176, rogether with the angle Q S R 24 degrees 20 minites, 
' and let it.be required to find the angle Q RS, the proportion is, 


As the Logarichm of the ſideQR 196, 2245513 
. Is to the ſine of the angle Q S R, 24 deg.20 min, 6149 
| Sois the Logarithm of the fide QS$ 303. es 


The ſum of the fecond and third numbers----12,096387 
| The firſt number ſubrraged fromthe ſum---2,24551% 


To the fine of the angleQRS, 9850374 


 Theneereſt degree anſwering to this fine is g5 degrees 10 min, 


|- which is che quantity of the angle QR S, required. 
| | | 


| | 
| By the lines of Sines and Numbers, | 


| Extend the Compaſles from 176, to the ſine of 24 degrees 20 | 


' minpres , the ſame exrent will reach from 303.to 45 deg. 10min, 
! theangleQRS. | 

j Or, the diftance between 176 and 303, will be equal to the dt 
} ſtance between 24 degrees 20 minutes, and 45 deg. 10min, 


CASE IX. 


| Having two fides,and the angle contained bythem | 
given, to find ether of the other angles. | 


if > Caſewillſeldome come in uſe in Surveying, becauſe the 
thing required is an angle, which are moſt commonly given, 
{ they being obſerved by Inſtrument , andtherefore in this pace 
may be omitted, partly becauſe the propoſition is not wrought by 
Sines and Logarithms,but by Tangents and Logarithms;and there 
35no Tables of Tangents in this Book, to work the proportion by: 
{ Yer thoſe that are deſirous to reſolve all kinde of Triangles by the 
proportionall lines, may have added to the lines of atuficial fines 
and Numbers, a line of artificial T i_—_ and theſe three lines 
to- | 
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together , will reſolve all Caſes in Spherical, as well as in plain 
Triangles. _ | ; 

- For the performance of this Probleme, ſuppoſe there were gj- 
ven the fide QS 303, and the ſide R Q 176,and the angle compre- 
hended by them;namely.che angleR QS 110 degrees zo minutes, 
and it were required to hind cither of the ott.cr angles. 

Firſt, Take the ſam and difference of the ewo given ſides, their 
ſutn is 479 and their difference is 127. Then knowing that the 
three angles of all right lined Triangles are equal to two right an- 
oles,or 180 deg,(by the 17 Theor.of Chap.z.)ttcrefore the ang!e R QS 
being 110 deg, 35 minures, if you ſubrra@ this angle from 180 de- 
grces , the remainder will be 6g deg. 30 min. which-is the ſum of 
the two unknown angles at R and S, the half whereof is 34 deg. 
45 min, 


The ſideQ $S, 303 
The GddeQR_. 176 
The ſum of the ſides, - 479 
The difference of the ſides, 127 


* The half ſum of the two unknown angles 34 deg. 45 min. 


the half ſum of the two unknown angles, the proportion by which 
you muſt find thie angles ſeverally is, 


As the Logarichm of the ſum of the ſides, 479, 2680335 


Is to the Logarithma of the difference of the ſides, 12725103 $04 
Se 1s the Tangent of the half ſum of the two unknown? | 341185 
ahgles 34 degrees, 45 minutes, C- 9504 


—— 


the ſum of the ſecond and third numbers--1 1,944991 
the firſt number ſubſtrated-2,680335 


To the Tangent of 10 degrees 25 minutes, 


Theſe 


L1 b. 3. 
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* Theſuhi and difference of the ſides being thus found, and allo | 


93264656 
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| Thefe ren degrees 25 minntes , being added to the half ſuns of 

, the two unknown angles, namely , to 34 degrees a5 minutes; the 
; fam will be 45 degrees 10 minutes , the quantity of the angle 
' QRS, which is the greater angle of the rwo : Alſo, theſe ten de- 
| S1CES 25 Minutes, being ſubſtracted from the lame half ſum, there 
' remainerh 24 degrees 20 minutes for the angle Q $ R,which is the 
| efſer ot the unknown angles : and thus are either of the enquired 


! angles eakily found. 


By thelinesof T angentsand Numbers, 


Extend the'Compaſſes from the ſum: of the ſides 479, to the | 
{ difference of the ſides 127, the ſame extent upon the line of Tan- 
| gents wil reach from the Tangent of 34 degrees 45 minuces(which 
| 15 che half ſum of the rwo unknown angles) tothe Tangent of ten 
| degrees 25 minures, and theſe ten degrees 25 minutes, added to, | 
_ {ubracted from the half ſum,as before is ſhewed, will give the | 
| Quantity of cither of the two unknown angles. 


"4 


CASE X. | 


| X l | - » R | 
T he three ſides of a right lined Plain Triangle | 
being given, bow 10 finde the Areaz or the ſu-l | 
perficiall content thereof. 
Fivicea the three ſides together, and from the half C _ 


ſubſtra& each ſide ſeverally,to the end you _ have the dif- 
1de: this done 


ference berwixt that halfe ſumme and each 


adde 


WW EEE I” 


| 


| the Logatichmis of the Taid halfe ſamme, and of thole differences 
| rogether : and laſtly, dividing the ſumme of thoſe Lovarichms by | | 

2, you have the Logarichm of the ſuperficiall content or area of 
che Triangle. 


EXAMPLE 


teeche Tr iangle g1Ven be A B C h . Ges ; f 
13, 115 how much is the ſuperticiall contens - cm —— 


| | N 2 The | 
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| Theſum of the ſides is 44, the half ſumme is 22,the differences 
| betrwixteach fide and that half arc 2,5,11,whichnumbers rank in 


this order following. 


The half ſum, 1,342423 
©0,3010 zo 

The differences, 0,954243 
IT I,041393 


The ſum of the Logarithms 3639089 
The Area or Content required,66. 1,8195 44 


And this Area, or ſuperficial Content thus found, is alwayes of 
the ſame nature with the ſides of the Triangle,that is to ſay,if the 
ſides of the Triangle, be given in feet,then is the content found 
in feet alſo, it the ſides be Perches, you ſhall have the 
content.in Perches, and ſo of any other meaſure 
whatſoever, I might add hercunto divers 
other Caſes, bur in this place 
at preſent let theſe 
ſuſkce, 


The ent of the third Book, 


F4 


| 
| 


| comenow to apply 
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SURVEYOR: 


The Fourth Book, 


THE ARGUME NT. 


buſineſs to provide necel- 
fary Inſtruments, and to 
learn ſuch things , which 
of neceſſity ought to be 


known before we enter 


the Fields to Survey. Be- 


ceſſibleor in-acceſſible; and then in Surveying 
of Land. In this Book every kinde of work is 
performed three ſeveral ways , by three ſeveral 


En | Aa 


ing thus provided , wee | 
them ſeveral wayes : Firſt, | 
in taking of Heights and Diſtances whether ac- | 


[nftruments, vis. the Plain T able, the Theodo- | 
lite, and Circumferentor,by which the congruityf | 
and harmony of the ſeyeral Inflruments may b= 
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T be Argument, 


eaſily diſcerned,and the truth of every Example 
may the better appear. Here is alſo divers ways 
of Surveying by one and the ſame Inſtrument, 
| that is, totake the Plot of a Field ſeveral ways, 
and to meaſure all kind of Grounds whatſoever, 
whether //oodland or other. Here is alſo ſhewn 
how totake the Plot of awhole «Lamor, and 
to keep your accornt in your Field Book , after 
the beſt and moſt exG-ſtmanner: with divers 
Rules , Cautions ave +, .refions, throughout 
the whole Book inſerted, : 
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APPLICATION AND VSE 
of the ſeveral Inſtruments (before deſcribed) 
in the praQtice of 
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CHAP. L 


Te uſe of the Scale. 


— Aving before deſcribed the ſeverall In- 
ſtruments belonging to Surveying, I will 
now ſhew the uſe of them: and firſt, of 
| the Scale. The' Scale is principally in- 
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Als y | which purpoſe the ſeveral Scales of equal 

*91 [A || parts are Mere divided, ſome of greater 

==8] and ſome of leſſer quantities: the uſes 

>=@x of all the lines being the ſame, for each 

- *=>= line is divided into certain equal parts re- 

preſenting 11 Chains, & theſe grand diviſions are numbred with 

Arirhmeticall Figures by x, 2,3, &c. to 10, then the uppermoſt 

large diviſion is again divided into ten other ſmaller parts, each 

part containing 10 links of your chainzeach of which ſmaller parts 

you may {uppole to be again divided into ten other lefler parts, 
repreſenting ſingle Links of your Chain. 


1 + Any length being meaſured by your Chain, 
bow to lay dgwn the ſame diſtance upon Paper. 


ones e,that meaſuring a long a hedge with your Chain, you 
finde the length thereof to contain 5 Chains 60 Links: Now to 
take this diſtance from your Scale, and lay it down upon paper do 
thus. Firſt, Draw a line as AB, then place one foot of your Com- 
paſſes upon your Scale at the figure 5. for your five Chains, and 
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Y\| tended for the laying out of lines , for | 
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extend the other foot to {ix of the {mal diviſfions(which 
repreſents the 60 Links)then ſet this diſtance upon the 
line drawn from A to B, ſo ſhall the line A B contain 5 
Chains 60 Links, if you take the diſtance from the 
Scale of 10 inan Inch, 

But if you would have your line ſhorter, and yet to 
contain 5 Chains 60 links,then rake your diſtance from 
a ſmaller Scalezas of 12, 16, 25,or 24inan Inch , fo 
ſhall the 5 Chains 60 Links end at Ciif raken from the 
Scaleof 12inan iuch, orat D,by the Scale of 16, or 
at E by the Scale of 24 : cither of which lines will con- 
tain 5 Chains 60 Links,and be in proportion one to the 
other as the Scales from whence they were taken. And 
in this manner may any. number of Chains and Links 
be taken from any of the Scales. 


2 Arightlinebcing given, to find how 
many Chains and Links are therein 
contained, according t0 any Scale aſ- 


ſrened. | 


Suppoſe A B were a line given,and it were required 
to find how many Chains and Links are contained 
therein, according to the Scale of 10 in an Inch. Take 
in your Compaſſes the length of the line AB, and ap- | 
plying it to your Scale of 1© in an Inch, you ſhall finde 
the extent of the Compaſles to reach from 5 of the 
great diviſions, to fix of the lefler divifious, wherctore 
the line AB contgins 5 chains and 60 Links : The like | 
_ be done for any line,and alſo by any of the other 

Scales, 

1 Upon the Ruler there is (beſides the ſeveral Scales ' 
of equal parts)a line or Scale of Ciords,which is num- | 
bred by 10, 20, 30, &c. to go. and tins line ſerverh ro | 

protra& or lay down angles ; bur in all the practice of Surveying 

a ProtraQtor is much more convenient, yer for other uſes this line 

may be very ſerviceabic, and wnen a Protractot is wanting, it 

may ſupply that defc& : rhe manner how to ule it is thus, 


3 Howto lay down upon paper,an angle con- 
taining any number of degrees and minutes by 
the line of Chords. 


Draw aline as pleaſure , as AB, and from the point Az let it be 
required to protratt an angle of 4o degrees 20 minutes. Firſt, ex- 
tend your Compaſſes upon the line of Chords, from the beginning 
thereof to 69 degrees alwayes, and with this diſtance, ſetting oy 
o0r | 
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toot upon the point A,with the other deſcribe the pricked arch B 
C, then with your Compaſſes take g© degrees 20 minutes( which 
is the quantity of the inquired angle)out of the line of Chords, | 
from the beginning there of to 40 degrees 20 minutes then (the 
Compaſſes fo reſting ) if you ſer one foot thereof upon B the 
other will reach upon the arch to C. Laſtly, draw the line A C-ſo 
the angle CAB ſhall contain 40 degrees 20 minutes 


4 Any angle being given to finde what mmber 
of degrees and minutes are contained therein. 


Suppoſe C A B were an angle given, and that it were required 
| tofinde the. q uantity thereof, Open your Compaſles (as betore to 
60 degrees of your Chord, and placing one foot in A, with the 
other deſcribe the arch CB, then take in your Compaſles the di- 
ſtance CB, and meaſuring that extent upon the line of Chords 
from the becinning thereof, you ſhall finde it to reach to 40 
degrees 20 minutes,which is the quantity of the required angle. 

If any angle given or required ſhall contain above go degrees, 
you mult then protra ir at twice,by taking firſk the whole line, 
and then the remainder. 


<— 


CHAP. II. 


Of the uſe of the Protrafior. 


ox C2 Lthough the chief uſes of the Protracor. may be per- 
| \Stormed by the line of Chords laſt ſpoken of, yer for 

| GW avoiding ſuperfluous lines and arches ( which muſt 
WEE otherwile bedrawn all over your Plot) the Protrator 13 
far more convenient, the uſe whereof is, 
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; 1 Tolaydownupon paper an angle of any quan- 
—_ »- 


Firſt, draw a right line at length as AB, then on any part thereof, 

as on C, place the center of the Protracor, in which point alſo fix 
your protracting pin, and turn the Protrator about upon the 
center; till the Meridian line of the Protra&or (noted in the 
deſcription thereof with E F) lie dirc@ly on this line AB, the 
Semicircle of the ProtraQorJying upwards(or from you)then cloſe 
to the edge of the Semicircle, at the diviſion of 50 degrees, mark 
the point D with your protraCting pin; and draw the line CT, fo 
ſhall the angle D C A, contain 50 degrees, 
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2 @ Any anglebeing given, to find the quanti” 
ty thereo f. b y the Protrattor. 


Suppoſe DCB were an angle given, and that it were required 
to finde the quantity thereof by the Protracor. Firſt, you mult 
apply rne center of the Prorractor to the point C, and the Meridi- | 
an line thereof diretly upon the line DC, then ſhall you finde the | 
\ line CB colie dire&ly under 130 degrees of the Protractor, and 
ſnch is the quantity of the angle D C B required. 


CHAP. III, 
Of the Plain T able, bow to ſet the parts there- 
of together, and make it fit for the Field. 


Hen you would make your Table fir for the field, lay the | 

| thrce boards thereof rogether, and alſo the ledges at cach | 
end thereof in their due places, according as they are | 

| marked. Then lay a ſheet of white paper all over the Table 
which muſt be ſtrerched over all the boards by putting on the 

; Frame,which bindes both the paper to the boards,and the boards 

: A one to another, T hen 
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; Then ſctew the Socket on the back ſide of the Table, and alfo the , 
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| Box and Needle in its due place, rhe Metidian line of the Car ' 
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a Plain Table or a Theodolire,bur if you would ule it as a Circum- | 


(which is in the Box) lying parallel ro the Meridian or Diameter | 
of the Table; which diameter is a right line drawh upon the Table | 
from rhe beginning of the degrees through the center, and lo to 
the end of the degrees. Then = the Socket upon the head of 
the Sraffe,and there ſcrew it. Alſo, put the fights' into the Index, | 
and lay the Index on the Table, ſo is your Inſtruttient prepared for | 
uſe as a Plain Table or Theodolite , the difference only being in 
placing of the Index, for when you uſe your Inſtrumenc as a Plain 
Table , = may pitch your center in any part of the Table, which |} 
you ſhall think moſt convenient for the bringing on of 'the worke 
which you intend : Bur if you uſe your Inſtrument as a TheoJo- 
lite, then the Index muſt be turned about upon the Center of rhe 
Table, for which ap ole there is a piece of wier which gocs | 
through a ſmall hole of braſs faftened ro the Index,and ſo intothe: | 
center , by which means the Index keeps his conſtant place,'on- | 
ly moving upon the center. 
"Your Inſtrument being thus ordered , you may uſe it either as j 


ferentor , you need only ſcrew the Box and Needle to the Index; | 
and both of them to the head of the Statfe, witha braſſe ſcrew-pin 
ficted for that purpole , ſo that the Staffe being fixed in any place, 
the Index and Sig ts may turn abour at pleaſure withour moving 
of the Staff, and now is your Inſtrument a good Circumferentory | 
nay better then that before deſcribed in the ſecond Book. | 
Alſo, when you have occaſion to mealure any Altitude,hang the 
Label! _= the farther Sight , and thus are you cxa&tly fired for 
| 


all occaſions. 


— — 


CHAP. IV. 


How to meaſure the quantity of any angle in the | 
field , by the Flain 1 able, 1 heodolite, and 


Circumferentor : and alſo to obſerve an angle 
of Altitude. | | 


FS30u muſt underſtand that when I mention the Plain 
| Table, or perform any work thereby, thatI mean | 
W1 the Table when it is covered with a ſheet of paper 
3Þz| upon which.al obſervations of angles that are taken 
upon the Table in the field do agree exactly in pro- 

portion with thoſe ofthe field it ſelfe, but arc nor 
denominated by their quantities, but by their ſymetry or pro- 
portion. 


Secondly , when I mention the Theodolite , -or- work by that | 
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Inſtrument, I do not mean the Theodolite before deſcribed in the 
2 Chapter of the 2 Book , butI mean the degrees deſcribed on the 
frame of the Table, which ſupplies the ule thereof. 

Thirdly , When I mention or make uſe of the Circumferentor, 
I mican the Index with the Box and Needle ſcrewed to the Staff, 


C Having thus given you a ſufficient deſcription of the ſeve- 
rall Inſtruments and their parts , I come now to the uſe of 
them , ſhewing how any angle in the field may be meaſured 
by any of them. And, 


t. How to obſerve ananglein the Field by the 
Plain Table. 


Suppoſe E Kand K G to be two hedges, or two ſides ofa field | 
including the angle EKG, and that it were tequired ro draw 
upon yout Table, an angle equal chereunto.Firſt,place your Inſtru- 
ment as neer the angular point K,as conveniencie will permit,turn- 
ing it about til] the North end of the Needle hang dire@ly over 
the Flower-de-luce in the Box ; and then ſcrew the Table faſt, 
Then upon your Table, wita your PReng pin or Compaſle | 
point,afſigne any = t at pleaſure upon the Table,and to that point 
apply the edge of the Index , curning the Index about upon that 
pointztill through the fights thereof you eſpie a mark ſet up at E, 
or parallel tothe line E K, and then, with your protraQting pin, or 
Compaſle point, or Black-lead, draw a line by the fide of the In- 
dex to the aſſigned point upon the Table.Then (the Table remain- 
ing immoveable) turn the Index about upon the'{ame point, and 
dire& the ſights to a mark ſetup at G; or parallel thereto,that is, 
ſo far diſtant from G, as your Inſtrument is placed from K, and ' 
then, by the {ide of the Index , draw another line#to the aſſigned 
point, ſo ſhall you have drawn upon your Table two lines , which 
ſhall repreſent the two hedges E K and K G, and thoſe lines ſhall 
include an angle equal tothe angle,E K G, and although you know 
not the quantity of this angle yer you may (by he 1 or 2 Chapters 
of this Book ) finde the quantity thereof if there were any need for 
in working by this Inſtrument , it is ſufficient only to give the ſy- 
metry or proportion of angles and not their quanriries, as in work- 
ing by the Theodolire or Circumferentor it1s. Alſo, in working 
by the Plain Table, there needeth no protracion at all, for you | 
ſhall have upon your Table the true figure of any angle or angles | 
which you obſerve in the field, intheir crue poſitions , without a+ | 
ny farthet trouble. 


'2 Howto find the quantity of an angle inthe field 
' bythe Theodolite. hs 


| 
Let it be required to find the quantity of the angle E K G by 


he 
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the Theodolite : place your Inſtrument atK, laying the Index ot; | 
the diameter thereof , then turn the whole Inſtrument abour (the {; 
Index fill reſting on the Diameter ) till through the fights you 
eſpie the mark at E, then ſcrewing the Inſtrument faſt there , turn 
the Index about upon the center , till through the ſights you eſpic 
the mark at G,then note what degrees(on the frame of the Table) 
are cut by the Index , which you will finde to be x 14 degrees, and 
that is the quantity of theangle E KG. 


3 How find thz quantity of any anglein the 
field by the Circumferentor. 


If ir were required to finde the quantity of the former angle 
E KG, by the Circumferentor ; Firſt,place yout Inſtrument (as 
before)at K, with the Flower-de-luce, in the Card , towards you 
then dire& your ſights ro E,and obſerve what degrees in the Card 
are cut by the South end of the Needle, which let be 296, then | 
turning the Inſtrument about the ſtaff (the Flower-de-luce always 
towards you) dire@ the ſights to G,noting thenalſo what degrees 
are cut by the South end of the Needle, which ſuppoſe 182, this 
done (alwayes) ſubſtra& the lefler number of degrees out of the 
greater, as in this Example 182 from 296 , and the remainder is 
114 degrees, which is the true quantity of the angle E K G. 

Again, the Inſtrument ſtanding at K;and the fights being dire&- 
ed to E, as before, ſuppoſe that the South end of the Needle had 
cut 79 degrees; and then direQing the fights ro G, the ſame end of 
the Needle had cut 325 degrees, now, tt from 325, you fubſtrat 
79,the remainder is 246, but becauſe this remainder 246 is great- 
er then 180,you muſt therefore ſubſtra& 246 the remainder, from | 
360,aud there will remain 1 1 4, therrue quantity of the inquired | 
angle, and thus you muſt alwayes do, when the remainder cxceed- 
eth r£o degrees, 


| 


C This adding and ſubſtraQting for the finding of angles, may 
ſeem tedious to ſome,bur here the Readeris deſired to take 
Bb no- 
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notice; that for quick diſpatch the Circumferentor is as good 
an Inſtrument as the beſt, for in going round a field, or in Sur- 
veying ofa whole Mannor , you are not to take notice of the 
quantity of any angle , but only ro obſerve what degrees the 
Needle cutteth, which in thoſe caſes is ſufficient , as will ap- 
pear hereafter, bnt in taking of Diſtances by the Circumfe- 
rentor it is altogether neceſlary, as may appear by the 7 Chap- 
ter following , and for that reaſon I have here ſhewed how to 
find anangle by the Circumferentor , and alſo that you might 
thereby perceive what con2ruity and harmony there is in all 
the three Inſtruments : but the Circumferentor isnot a fitting 
Inſtrument for the taking of Diſtrnces, 


4 How 0 ſet the Index and Labal Horizontal 
upon the Staff: 


When you have ſcrewed the Index and ſights to the Staff as a 
Circumferentor , before you pu che Label upon the braſs pin or 
wier, you muſt hang a line and plummet upon that pin , and then 
put on the Label, then move the Index up and down till the thrid 
and plummet hang dire&ly upon a line which is gaged from under 
thepin all along the Sight , and then doth the Inſtrument ſtand 
horizomal or level, which it muſt always do when you take an al- 
titude therewith, BOY 


5 Howto obſerve an © Angle of » Altitude. 


The Label which is to be hanged on one of the Sights of the | 
Circumterentor (as was intimated in the deſcription thereof) and | 
the Tangent line on rhe edge of the Index, is only for the finding of 
—_ of altirude,and is therefore only uſeful in taking of heights, | 
and in ſurveying of mountanous and un-even grounds, 
| Themanner how toobſervean angle of Altitude by this Label, | 
| and the Tangent line on the Index; is thus. | 

Suppoſe C A to be a Tree, Tower, or Hill , whoſe height were. 
required. Your Inſtrument being placed at B, exactly level, direct 
the ſights thereof towards C A, and there fix it, hanging the La- 
bel on the fartheſt ſight, upon a pin for that purpoſe.; then moye 
the Label too and fro, along the fide of the Index , till through the 
ſight at the end of the Label, and by the Pin on which the Label 
hangeth , you eſpy the very top of the obje to be meaſured at C, 
then note what degree of the Tangent line is cut by the Label, 
which ſuppoſe 3o, and that isthe quantity of the Angle of Alti- 
tude, it being equaltothe angle C B A, | 


Thus | 
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Thus by the Rules in this Chapter delivered,may the true quan- 
tity of any an2le be cafily taken, and this is the moſt convenient 
; uſero be firſt placed, I will now ſhew how by your ſeveral Inftru- 
ments you may take all manner of heights and diftances,wherher 
acceſſible or inacceſſible, ſeveral wayes , with divers other neceſ- 


ſary concluſions jucident thereunto, 


_ 


CHAP. V. 


FS! of Altitude by the Index , and the Label thereunto 
|; = annexed, I conceive it now-convenient to ſhew how 
all manner of heights and diſtances 'may be readily and exa&l 
meaſured, ſeveral wayes, whether they be acceſſible or inacceſll 
ble : and firſt of diftances. 


C You may remember thatI formerly intimated,that che mea- 

ſuring of a Height or Diſtance is only to reſolve a Triangle, 

1othatwhen you make: any obſervation eirher of Height or 

- Diſtance, rhe obſervation of angles which you:tuake are che 

an;zles of {ſcme Triaugle; aud the lines which you meaſure on 

the ground; arethe ſides of the ſame Triangle , and theſe are 
the given parrs of the Triangle. 
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[ The manner how to take a diſtance by the Plain Table is thus, 
Suppoſe you were ſtanding in a field atRzandthar at $ were ſome 
eminent mark, (as a Tree,Church, Houſe, or ſuch like) and that 
ir were required to finde the diſtance between R and $. 

Firſt, place your Table at,R, and thereon aſſigne any point 
at pleaſure , unto which point apply the edge of your Index, 
turning it about upon thar point, till chrough the {izhts you cſpie 
the mark at S$,and draw aline by the fide of the Index,as R S. 

Then in ſome other convenient place of the field (as at Q }ler a 
ttafcor other mark be ereed, and the Table remaining as be- 
| forc,turn the Index about, till through the ſights you eſpie the 
mark at Q, drawing a line by the {ide thereot, as R Q, ſo have 
you deſcribed upon your Table an anzle equal to the angle @RS, 
Then (with your Chain) meaſure the diſtance Q R, wiich ler be 
176 foot, then take with your Compaſles 176 out of any Scale, 
and ſet it upon your Table from C to Q , ſo ſhall this point Qup- 
on your Table, repreſent themark at 9 inthe field, - 

This done;ſet up a ſtaff at R,and remove your Table to 2 , lay- 
ing the Index upon the line 9 R, and holding it faſt there, turn the 
whole Table abour till through the ſights you eſpie the mark ſer up 
at your former place of ſtanding at R: then fcrew the Table faſt, 
and lay the Index on the point ©, turning it about, till through 
the ſights you eſpie your mark at$, then draw a line by the ſide of 
the Index, which will cut the lineR $ (firſt draw) in the point $, 
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to the Triangle © R S, the correſpondent ſides and angles thereof | 
being proportionally equal with thofe in the field : therefore if | 
with your Compaſles you take the length of the fide R S, 8& app]y 

that diſtance tothe ſame Scale from whece you took the fide © R; | 
you ſhall find it ro contain 400ofoot , and that is the diſtance be- | 
eweenR and S. Likewiſe , if pu take with your Compaſſes the | 


By this means ſhall you have (one Table a Triangle equal | 


[ 


lengrh ofthe line 2 $,and apply it to the ſame Scale,you ſhall find | 
| it tocontain almoſt 303,and ſo many foot is the diſtance 2 S. . | 


C In this manner ſhall the diſtance between any two places be | 
meaſured,although they be ſo ſituated , rhat by reaſon of 
water or other impediments you cannot approach neer un- 
to. And here note, that when you take your ſecond ſtation, | 
that you take it as large as the ground will permit, ſo ſhall | 
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How to take att inacceſſible diſtance at twa ſtations | 
by th: Theodolite, Hh 96 
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your work be ſo much the truer,by now much the diſtance | 
taken is the larger. gal } 


_— 


in this manner : for, T7 . | 
Having the two angles R 2Sand R 95S given you have. alſo 
the third angle R$, given, 24 degrees 20 minutes , it. being the | 
complement of the other two to 180 degrees (by theit 5th Chap. of | 
the 3d, L16.3.) Then to find the other two fides, the proportion is: 


I. Forthe ſide 9 S:' | | 


As the fine of the angleR $ 2 , 24 degrees 20 minutes, 
Is to the Logarithm of the ſide R_@ 176 foot,' |. 

So is the {ine of theangle ©RS a5 degrees,10minutes, 
To the Logarithm of the fide 9 $, 303 foot fer?, 


IT, For the fide RS. 


As the fine of the angle &R $, 45 degrees 10 minutes, 
Is to the Logarithm of the ſide 2 S, 303 foot, 

So is the fine of the angleR: 25 110d.z0 min. (or 69 d.zo.m.) 
'ſo the Logarichm of the {1de R$, goo foot, 
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Which is the diſtance required, 
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- C TI havebeen larger vpon this particular thenT intended, ha- 
ving ſufficiently inſiſted thereon before in the dimenſion of 
plain Triangles) but that the Reader may fully underſtand 
theſe neceſſary concluſions] have in this example uſed all the 
perſpicuity I could imagine, fo that in the ſubfequent Chap- 

' tersI maybe the briefer, for this being well underſtood , he 
may eaſily apprehend any of the other ar the firſt view. 


CHAP. VII. 


How to take anin acceſſible diflance at two ſtati- : 
ons by the Circumferentor. 


xc it be required to find the diſtance from R and Qro 
S\ (x LO. $. Firſt , place your Inſtrument atR, and dire& the 
Y 187= fights to $, obſerving what degrees the South end of 
- P the Needle cutteth, which ler be 315 degrees 3o min. 
" then turning the Inſtrument about , dire the fights 
to Q obſerving what degrees the Needle there cutteth , which ler 
be 270degrees zo minutes,therfore from 315 degrees 30 minutes, 
| | | fubſtra& 270 degrees 20 minutes, and there will remain g5 de- 
| grees 19 minutes, which is the quantity of the angle $R Q. 
| Then remove the Inſtrument ro Q, and dire& the fights to R, 
the Needle cutting 91 degrees oo minutes, alſo, dire the fights 
| to $,the Needle cutting 340 degrees 30 minutes , now if you ſub- 
ſtra& 91 degrees 00 minutes,from 340 degrees 30 minutes, the re- 
mainder is 2 49 degrees 30 minutes, which becauſe it exccedeth 
180 degrees) ſubſtra& from 360 degrees, and there remains 110 
degrees 30 min. the true ganeny of the angleRQ'S. 

Having thus obtained the two angles RQS and SRQ,, you 
muſt meaſure the ſtationary diſtance QR 176 foot, ſo have you | 
| given in the Tringle QR'S , (1) theangleRQS 110 degrees zo 
| minutes, (2) the angle QR $445 degrees 10 minutes, (3) the angle | 
Q$R, 20 degrees 10 minutes, (the complement of the other) rwo | 
to 1%0 degrees, and (4) the ſtationary diſtance QR 176 foot, | 
whereby you may find the other fides QS and RS, according to | 
| the dodtrine delivered in the foregoing Chapter. | | 

| 
| 


deg. mn, 


; 315 39 
Firſt ſtation at R, degrees cutg. 


2,70 '20 


| The quantity of the angle QRS a5 1 0. 


| 
| | Second | 
| | 


II, 
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deg, mm; | 
340 30 


Second ſtation at Q, degrees our | 
gr 00 


249 30 
460 Co 
The quantity of the angle RQS 1co 30 
The ſtationary diſtance 176 foot. 
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| Having theſe things given, if you reſolve the Triangle QR S, 
; you ſhall find the fide RS ro contain 400 foot,and the fide QS$ 303 
toot fert, as in the laſt Chapter. 


—_——_—_—  — 


CHAP. VIIL 

' 0wto protrad or lay down a Diſtance taken, ac- | 
cording tothe direfions of the two laſt Chapters, 
upon paper, by belp of your Protraftor or line of 
Chords. # Fn | 


Nf MX Hen you make any obſervatiohs its, the field , by the 
S © : Theodolite or Circumferentor, you are to note down 
EW V7 the quantities of the ſeveral lines and angles obſerved 
RTE in the field, in a Book or paper, ſo that they may be 
| : ready at hand when you come to protraQion,and this 
is the uſual way. | 
Suppole it were required to draw upon paper or paſtbord the 
true ſymetry cr proportion of the diſtance taken in the_laft Chap- 
ter. 
Firſt, upon your paper draw a line at length as R Q> then, upon 
one end thereof, as at R, place the center of your Protractor, and 
lay the Meridian line E F of the ProtraQor , dirc&ly upon the line 


— VID AS RW—— —_—  —— 


" 


QR : then, (becauſe the angleQRS is 45 degrees 20 minutes, 
therfore,againſt 45 degrees 10 minutes of your Protracor,make a 
mark vpon your paper with your protraQting pin (as is before 
taught Chap.2.) and draw the line R S. This done, from any Scale, | 
Te ; | take 


1806 T he uſe of ſeveral o Ling, 


| take your ſtationary diſtance R Q_ 176 foot , and ſer ir from R to | 

Q. Then upon the point Q_ (becauſe theangle RQS contains 110 
degrees 39 minutes) place the center of the Protractor,and turn it 
about till the line R Q lie dire&tly under 1 10 degrees, then (at the 
pointE of the Protractor ) make a mark with your protraQting 
pin, and through that point drawthe line QS , which will cut the 
lineR S in the point $ : then if you meaſure the length of the lines 
Qs andRS, by the ſame Scale from whence you took 176 for the 
line QR;you ſhall find the line QS to contain 303,and the lineR$ 
to contain 400,cxadtly agreeing with the numbers found inthe laſt 
Chapter. 


CHAP. IX. 

How to take the altitude of any T ower , Tree, 

Steeple , or the like (being acceſſible) b#the 
Label and T axgent Line. 


Aving in the fifth Se#/oz of the fourth Chapter of this 
@ Zook, ſhewn how to obſerve an angle of Altitude by 
& the Label and Tangent Line,we now come to the fur- 
ther uſe thereof, 
. Suppoſe therefore that the line C A were a Tree, 
Towre, Steeple, or other thing, whoſe height were required. 
Firſt, place your Inſtrument at any convenient diſtance from 
the Baſe or foot of the obje& to be meaſured, as at B, and there | 
Toking through the ſights of the Label, till yon eſpy rhe top of the 
Altitude at C, note what degrees of the Tangent Line is cut by 
the Label, for that is the quantity of the angle of Altitude, name- 
ly, theangle C B A, which ſuppoſe 3o degrees : then is the other 
| angle B C A 60 degrees, it being the complement of the former 
to g0 degrees. | 


| | | Then | 


— 
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| 400 A 
; Then(with yonr Chain or otherwiſe) meaſure the diſtance from 
B(the place of your ſtanding) to A, the foor of the thing to be 

; meaſured,) which ſuppoſe 400 foot: Then in the Triangle A B Cz 

, there is given(1)the angle C BA 3o degrees, (2)the angle B C A, 

| 60 degrees,and, 3)the diſtance B A goo foot, and it is required to 

_ the ſide C Azby the 1 Caſe of right angled plain Triangles : 
or, | 

| As the ſine of the angle B C A, 60 degrees, 

| Is to the Logarithm of the fide B A goo foot ; 

| So is the {ine of the augle C B A zodezrees, 


»» Tothe Logarithm of the fide C A. 


This pes ortion being wrought according to the former dire- 
| Ations, the Ade C A will be found to contain almoſt 231 foot, and 
| thatis the height of C A required. ' 


CHAP. X. | | 
How to protraf# or lay down upon paper , the ob- 
ſervation made in the laſt Chapter. | 


BCA Aving drawn a line upon your paper as B A, place the | 
+ GY dcenter of the Protracor upon B, now (becauſe when 
g you made your obſervation at Bithe degrees cut were 
2 30)turn the Protractor abour till the line B A lie juſt 

under zo degrees, then (with your protraQting pin) 
make a mark by the edge of your Protractor againſt oo degrees, & 
draw the, line B'C.ſo ſhall the-angle C B A contein 3odegr, Then 

(becauſe the meaſured diſtanceB A was 4co foot;)rake 400 from 
any of your Scales of equal parts,and ſet thar diſtance from Bro A 
and from the point A,ere& the perpendicular AC,which perpen- 
dicular being taken in your Compaſſes , and meaſured a_ the 
| ſame Scale from whence the goo foot was taken , you ſha find it 
| to contein almoſt 231 foot,and ſo much is the altitude C A as be- 


| fore. 
| Cc _ CHAP. 
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| CHAP. XI. 
How to take an inacceſſible Altitude, by the Label 
and T angent line, 


n2es Or the effefting hereot you muſt make two obſervations 
ME wich your Inſtrument, Let the line BC in this figure re- 
b'5? preſent ſome Obje& whoſe height is required : Firſt, 
place your Inſtrument at A, and dire the fights ro Bythe 
top of the object, noting what degrees of the Tanzent line are cur | 
by the Label , which ler be 50 degrees , the quantity of the angle 
B A C. Now, becauſe you cannot come to meaſure the diſtance 
from A to Cby reaſon of ſome River or other impediment lyin 
between A = C,therefore,with your Chain,meaſure out from 
| towards C, any number of feet, according as the ground will per- | 
| mit,as from A to D,which ſuppoſe to be 209 foor,and at D, place 


© 


. 
. 


— 


| | | O banrronererne heyy A 


your Inſtrument again, aud there obſerve the quantity of the anzle 
-| BDC , which ſuppoſe tobe 64 degrees, theſe two angles bein 

known,the two —_ re angles are alſo known, for the angle BA 

being 50 degrees,the whole anzle ABC muſt be qo dezrees, the 
complement of the former to go dezrees : again, the anzle BD C 
being 64 degrees, the angle DBC mult be che complement there- 
of, namely 26dezrees,then if you ſubſtra& the anzle DBC 26 de- 
grees,from the whole anzle ABC go dezrees , there will remiin 
I4 degrees for the angle A B D, by the knowledge waereof you 
| | ma- | 


PE _——_— 
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g1ven, 
1 The angle BA D,50 degrees, 
2 The angle A BD, 14 degrees, 
3 The diſtance A D 200 foor. 


Which (by the former direCtions) will help youto finde the 
length of the {1de DB, either by the Tables in the ; Bock, or by the 
Lines of artificial Numbers, Sines and Tangents on the Index of 
your Table, as is formerly tauzht, the proportiou being, 


As the fine of theangle A B D, 14 degrees, 
Is to the Logarichm of the fide AD, 2 00 foot; 
So is the fine of the anzle B A D, 50 degrees, 
To the Logarithm of the {ide D B. 


W hich by working according to the former direQion, will be 
found ro be 633 foot. + - 


Then muſt you make a ſecond work in the Triangle BC D,in 
which you have given, 
1 TheangleBDC, 64degrees, 


may attein the alticudeB C; for, in the Triangle A BD you hav ; 


'2 Theangle D BC 26degrees, 
3 The fide D B, 633 foot, 


And you are to find the fide of BC, the altitude tequired, 


wherefore ſay again, 


As the (ine of the angle BCD, go degrees, | 
Is ro the Logarithm of the ſide D B 633 foot z - 
So is the fine of the angle BD C 64 degrees, 
To the Logarithm of the Altitude B C : | 


Which according to the former Do&rine will be found to be 
569 foor. 


__— —_ " % 


CHAP. XII. 


L—— 


How to Protraf? the obſervation taken inthe laſt 


Chapter, 


Hen you have made your obſervation as in the laſt Chap- 

Te ter, and noted down in a Book or otherwiſe, that the de- 

grees cut your firſt ſtation at A were 50, and the degrees 

cut at the ſecond ſtation at D were 64 , and that your ſtationarte 

diſtance A D was 200 foot, you may immediately find the Alti- 
tude B C by protraQion, thus, | 

Firſt, draw a line as A C, in which line let A repreſent your 

firſt ſtation, whereon lay the center of your ProtraQor , and make 

the angle BA C to contein 50 deg. (as hath been ſeveral times be- 


Cc fore 


pen cnt >< 


pe 


| 
| 


" Thenſeof ſeveral 


{ t40w tO take the diſtance of divers places one from 


| fore ſhewn:)and draw the line AB. Then upon the line A C ſet 


oft the diſtance of your two ſtations 2co foot from A to D, then 

| bring your Protractor ro D(which repreſents your ſecond ſtation) 
and placing the center of your ProtraGtor thereupon, ſet off an an- 
gle of 64 degrees, as B D C,and draw the line DB then where 

' tneſe twolines A Band D B inter{e& or meer, whicheis in the 
point B, from that point let fall the perpendicular B C, the lenghr 
whereof being meaſured upon the ſame Scale from whence you 
rooke the diſtance A D, will give you 569 foot, and that is che 
altitude of A B, which was required. 


— 


— —— — ———— 


CHAP. XIII. 


another, according to their true ſcitwation, in 
Plano, and to make( as it were )a Map there- 


of, bythe Plain Table. 


EAI His Propoſition is of good ule to deſcribe in plaro 

> 1 che moſt eminent places in a Town or City, and to 
K A _j| make (as it were ) a Mapthereof, LetrABCDE 
WD FG. be certain eminent places ſcituate in ſome 


all choſe places upon paper, by whichdiſtance of 
any of them one from another, may be readily found. 


make choice of two other convenient places as K and L, from 
either of which you may plainly diſcern all the marks which you 
| intend to deſcribe in your Map. Then, at one of theſe places, (as 
at K) place your Table and neere one of the {ides thereof draw a 
line parallel to the edge of the Table; In this line afſigne any point 
as K for your firſt ſtation, and laying the Index upon this line, turn 
the Table about, till through che {1ghts you eſpie the other place 
which you inte&d for your ſecond ſtation, which found, fctew the 
Table faſt there, 

Then laying the Index to the point K, turn it abour, till through 
the ſights you eſpie your firſt mark at A, and by the ſide of 
Index draw the line Fi K. Secondly, turn the Index to the ſecond 
mark at B, and draw the line BK, Thirdly, dire& your fights to 
C, and draw theline C K. Fourthly, direct your ſights to D, and 
| draw the line D K, Fifthly, dire& the ſights ro E, and draw the 
| line E K. Sixthly, dire& the fights ro F, and draw the line KF. 
' Laſtly, dire@ the ſights to G, and draw the line K G, ſo have you 


Thj 


, finiſhed your work atyonr firſt ſtation, 


L184. 


Ag SLA Town or City, and let it be required ro defcribe 


Ar ſome convenient diſtance trom the City, Town, or Field, | 


S', 
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' This done, with your Chain, meaſure rhe diſtance of your two 
| ftations KandL, which ſuppole to contain 800 foot, and remo- 
| _ your Table to L, * the Index upon the line K L, turning the 
| Tableabcui tillthroughthe fight you ſee your firſt ſtation at K, 
; and there ſcrew itfaſt ſo that it alter not ſo _ as your work-con-! 
, tinuerh, 

Then laying the Index to the point L, dire&your fights to the 

{ſeveral lmarks as before, namely, oACBF D E G, and from j 
each of thoſe marks draw lines by the fide of the Index, as AL, | 
CL,BL,FL, D L, E L, and GL, fo is your work finiſhed ar 
your ſecond ſtation allo. | 

Having thus done; firſt obſerve where the line KA crofleth the | 
line L A,which is at Azat which point you may draw the figure or 
write the name of the thing which ir repreſenteth, Secondly, ob- 
ſerv e where the line K Bcroſleth the line L'B, which is at Bat 
which point write the name of the place as before. Thirdly, 
obſerve where the lines K C and LC interſe&, which is at C, art 
which point alſo note the place, Fourthly, at the interſe&ion of 
KD andL D which is at D, write the name of the place as before. | | 

Do thus with all the reſt of the places be they never ſo many, fo | 
ſhallche ſeveral points of interſetion ABC DEFG upon your 
Table, repreſent che reſpe&ive places in the Town or City. 

Now to know the diſtance of any of theſe places one from ano- | | 
ther, you mult take the diftance requiredin your Compaſies, and | 
apply it to che ſame Scale by whzch che ftationarie diſtanceK L! 
was laid down; and it wiflthere (hew yourhe diſtance required, | 


C HAP. 
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CHAP. XIV. 
How to performe the work, of 1h - laſt Chapter by 
the Theodolite. | 


S inthe laſt Chpter, make choice of two places, from 
cicher of which you may conveniently ſee all choſe 
Marks which you intend to deſcribe, which two places 
ler beK and L. Then placing the liſtrument ar K; lay 

theIndex onthe Diameter thereof, and curn the wholeInſtrumentr 

about till through rhe ſights you eſpie your ſecond Ration ac L : 
then fixin2 the Inſtrument there, dire your fights to the ſeveral 
marks A BC DE FG, obſerving whar degrees the Index cuttech 
when dire&ed to any of the marks intended. As, ſuppoſe, your 


| Inſtrument being fixed ar K, and the fights direted to A, the 


Index cuts 83 degrees 50 minures;at P, 97 degrees 55 minutes; at 


'| C, 114 degrees 10 minures; at D, 123 degrees 40 minntes; at E, 


134 degrees 35 minutes; at F, 138degrees 39 minutes ; and at G, 
155 degrees,20 MINUtes. 

Then removing your Inſtrument to L, lay the Index on the Di- 
ameter thereof, and turn ir about rill chrough the ſights you elpie 
your former ſtation atK, as 1s before taught : Then direQing the 
fights to your firſt mark A, the Index cuts 33 degrees 50 minutes; 
at C, 43 degrees 40 minutes ; at B, 54 degrees 10 minutes ; at F, 
64 degrees; at D, 73 degrees 30 minutes ; at E 87 degrees 15 mi- 
nutes; and at G, 113 degrees qo minutes. X 

Theſe ſeveral obſervations of the degrees cut by the Index at 
both ſtations, ought to be noted in a Book or paper , together with 


the tationarie diſtance, as in this example. 
deg: mim, 


rA 83 50 


B 97 59 

C 114 10 

Firſt ſtatio! D 123 40 
134 35 

'F 138 30 


G I55 20 
The Stationarie diſtance 800 Foot, 


_ 

B 43 .40 

C 54 10 

Second ſta tions D 64 ©0 
TE: ©... 

F = 

(G 113 40 
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By help of chis Table of your obſervations, you may at any time 
protrad che ſame upon paper, and making a Scale of equal parts 


anſwerable to rhe parts of your ſtationary diſtance, you may with 
your Compaſles meaſure the diſtance of any of theſe marks or pla- 


| ces one from another, or from cither of your ftations. 


CHA P. XV. 
How to protra@ the former Obſervations upon P a- 


per. aud to make a Scale to meaſure any of the 
Diſtances. 
wg>Our paper or parchmet being provided,draw there- 
JA L upon a line at length, and therein affigne two points 
VE 421 23 K and L, repreſenting yourtwo ſtations, then up- 
2Þz | on your firſt ſtation at K, lay the Center of your 

Fl Protractor, with the Meridian line therof (which is 

F noted with E F) dire&ly upon the line KL, Then 

lay the Table of your obſervations before you, and ſeeing that at 
your firſt obſervation the Index cur 83 degrees 50 minutes ,' you 
muſt therefore with your protrating pin make a mark againſt 8; 
degrees 50 minutes of your Protraor, Again, ſeeing that at your 
ſecond obſervation the Index cut 97 dezrees 55 minutes;therefore, 


%. 


with your protracting pin , make a mark upon your paper,againſt 
97 degrees 55 minutes of your Protraor.And thirdly,ſeeing that 
at your third obſervation your Index cut 114 degrees 10 minutes, 


you muſt likewiſe make a mark againſt 114 degrees 10 _— | 
an 
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| andthus mult you do withall thereſt of your obſcrvations, be : 
they never ſo many. «Which being done , from the point or ſta- 
tion K, you mult draw the ſtraight hnes K Az KB, K C,K D,&c. 
Then remove your Protractor to L., WIC {ignifies your {econd 
ſation , laying the Meridian line thereof upon rhe line K Ly and 
then by your Tablc , note c!11e angles of your ob{crvations made at 
your ſecond ſtation in all reſpe&s as you did rholfe of your 
firſt Ration : ſo (ſhall you find that at the firſt obſervation at your 
ſecond (tation , rhe Index cut 33 degrees 50 minures , rherctore, 
with your protraCting pin make a mark upon the paper againſt z 3 
degrees 50 minutes of the Protractor, Again, the degrees cur a: 
your ſecond obſervation were 43 degrees 40 minutes , therefore 
' makea mark againſt 43 dezrees 49 minutes of your Protractor, 
| '  Alfoxthedegrees cut at your third obſervation were 54 degrees 10 
| | - minutes,againſt which likewiſe make a mark,&taling witi all the 
| reſt of your obſervations in the ſame manner : then through theſe 
ſeveral points, from your {tation L,draw ſtraight lines till they in- 
ſerſe& thoſe lines before drawn from K, which will be the points 
ABCDEF andG, which points bear a juſt proportion to the 
Marks which you obſerved. 

Now to find the diſtance of any. of theſe marks one from ano- 
ther, you muſt divide a line.into fuch equal parts, ſo that your ſta- 
tionarie diſtance K L may contain 800 of them. Your Scale be- 
| ing thus made, take in your Compaſles the diſtance between any 
two marks or places here deſcribed, and apply it to your Scale fo 
ſhall ic exaly ſhew you the true diſtance berween the two places 
ſo taken,in the ſame parts as the line K L was divided. 

In this manner may you with ſpeed and exafneſle attein the 
true diſtance and ficuation of any Mark or Marks far remote, 
| | without approaching neer any of them : and thus in over-grown 
land,where you can ncirher go about it, nor meaſure within. it, this 
| Chapter will be of excellentuſe. | 
| C I might here inſert divers other Caſes concerning the takin; 
| of Heights andDiſtances;as,divers places lying in the ſame 
right line to find their diſtance; or, part of a Diſtance or | 
Altitude being given, to find the whole, with infinite 0- | 
ther of that nature , bur ſecing that theſe are but parts or 
branches of what is here delivered, and are rather Pro- 
| blemes of curioſity then uſe, I will therefore paſſe them o- | 
| ver, and the rather , becauſe theſe being rightly under. ' 
| ſtood , the performance of any other will be very eaſie, 
' 


—  —-  -—— 
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Bur remember alwayes in taking of inacceſſible Heights | 
and ' Diſtances, as alſo in the plotting of un-paſlcable | 
| - grounds, that you take this your ſtarionarie diſtance as | 
| .- as may be, And ifatany time yoube required to the alti- | 
| tude of a Caſtle, Church or Tree, ſtanding ona Hill , you 
| you muſt perform it at two operations, firſt, by taking the | 
F7 altitude of the Caſtle and Hill rogerher as one alticude, | 
| | and ſecondly, by taking the height of che Hill alone; then | 
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by ſubſtrating the height of the Hill from the whole height, 
the remainder ſhall be che height of the Caſtle. And here 
note allo, rhat in the raking of all manner of Altitudes, whe- 
ther acccſhible or inacceſſible, you muſt alwayes adde the 
hc1zar tound,the height of your Inſtrument from the ground. 


> — — _ — — — ck 
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CHAP. XVI. 
How to take the true plot of a field at one pation 


taken within the ſame field, ſo that from theyce 


you may ſee all the angles of tbe ſame field by the | 


Flain Table, 


«\ 1, Hen you enter any field to ſurvey, your firſt work 
AVG muſt be to ſer up ſome viſible mark at each angle 
E\V/ V2 thereof, or let one go. continually before you ro every 
REES angle, holdingup a white cloth, or the like, to dire& 
you : which being done, make choice of ſome convenient place a- 
bout the middle of the field , from whence you may behold all 
your Marks, and there place your Table covered with a ſheet of 
paper, the needle hanging dire@ly over the Meridiaq line of rhe 
Card (which you mult alwayes have regard unto, eſpecially when 
| you are to ſutvey many ficſds rogerher). Then make. a-marke 

about the middle of your paper, which (half repreſent that parr 

of the field where yout Table ſtandeth, and laying rhe Index unto 
| this point, dire& your fights co the ſeverall angles where you 
; before placed your marks, and draw lines by the fide of rhe Index 
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upon the paper; then meaſure the diſtance of every of theſe 
marks from your Table, and by your Scale ſet the ſame diſtances 
upon the lines drawn upon the Table, making ſmall marks wich 
your ProtraCting pin or Compaſle point at the end of every of 
| them; then lines being drawn trom one ro another of theſe points, 
you ſhall have uponyour Tadle the exact plot of your Field, all 
the lines and angles upon the Table being proportional to thoſe of 
rhe Field. 

Suppolc you were to take the Plot of the Field ABCDEF. 
Having placed marks in the ſeveral angles thercot , make choiſc 
of ſome convenient place about the middle of the Field, as ar L, 
trom whence you may behold all the marks before placed in the 
ſeveral angles, and there place your Table, then turn your Inſtru- 
ment about, till the needle hang over the Meridian line of the 
Card,the North end of which line is noted with a Flower-de-luce, 
and is repreſented in this figure by the line N S. 

Your Table being thus placed , with a ſheer of paper thereup- 
on, make a mark about rhe middle of your Table which ſhall re- 
preſent that place in the field where your Table ſtandeth : chen, 
applying your Index to tais point,dire@ the ſights to the firſt mark 
at A,and the Index reſting there, draw a line by the fide thereof 
tothe point L, then with your Chain meaſure the diſtance from 
L, the place where your Table ſtandeth, to A your firſt mark, 
which ſuppoſe to be 8 Chains 10 Links , then take 8 Chains 
12 Links from any Scale, and ſet that diſtance upon your Table 
from L to A, and at A make a mark. 

Then direCing the ſights ro B the ſecond mark, draw a line by 
the {ide of your Index as before , and meaſure the diftance from 
= Table at L, to your mark at B, which ſuppoſe 8 Chains 75 

inks, this diſtance muſt be taken from your Scale, and ſet upon 
| your Table from L to B, and at B make another mark. | 
| Thendired& the ſights to the third mark C, and draw a lineby | 
; the {ide of the Index, meaſuring the diſtance from L to C, which | 
| —_ x0 Chains 65 links ; this diſtance being taken from your | 
| Scale and _ ro your Table from L to C, ſhall give you the 

| point C, repreſenting your third mark, 
| Inthis manner you muſt deale with the reſt of the marks at | 

DE and F, and more; if the field had conſiſted of more angles. 
 Laſtly,when you have made obſervation of all the maiks round | 

| the Field,and found the points ABCDE and FF _= yourTable, 
| 


you muſt draw lines from one point to another till you conclude 
where you firſt began : as draw aline from A to B, from BtoC, | 
from C to D, from D to E, from E to F, and from PF to A, where | 
you began:then will A B CD E F be the exa& figure of your field, 
the ſides and angles of the ſaid figure bearing anexact proporti- 
on to thoſe in the Field, and the line N S, in this and the follow- 
ing figures,alwayes repreſenteth the Meridian line. 
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WY" Loos marks at the ſeveral angles of the field as before 
| Je and make chol oe of lome convenient place about the 
5 22; lechercgi,as[L,fromwhence ceall the, 
TTY mos ayd rhere; place yer Teiqurygpt, þ Mike 
heaglen dire&ly over the Mfridian lin&hh the : 

This done, ,dire& your 
what degrees he fndexicurts 
nutes, theſe 36 d 
field-book in the 
the diſtance your fk 


mark, which ler contain 8 Chains 10 Links, theſe $ Chains 10 

Links muſt be placed in the third and fourth Column of your field- 

book, as hath been directed in the deſcription thereof. 

Then di = the {ights co B your ſecond mark, and note the de- 
Sm By the Index, which ler be 99 degrees 15 minutes , and , 

e diftanceLB8 chains 75 links, the 99 degrees 15 minutes muſt 

be noted in the firſt and ſecond Columns —_ field-book, and 

the 8 Chains 75 Links in the third and fourth Columns. | | : 


Da: "a 
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» noting 


| 


Then dire& your ſights tb C, your third mark, and note the de- 

5 cut by the Index; which ler be 163 degrees 15 minutes, and 

et the diſtance.L G be to Chains 65 Links; the 16; degrees 15 
minutes muſt be noted in the firſt and ſecond columns of your field 
book,and the x o Chains 65 Links in thethird and fourth columns 


| thereof, 


Then dire& your fights ro D, your fourth mark, and note the 
degrees cutby the Index; which let be 212 degrees: , 


C And here you muſt note that in uſing the degrees on the 
frame of the Table; that after the Index hath paſled t 80 de- 
grees, whichis at the line N $ (repreſenting alwayes the 
Meridian line) you muſt then count the degrees backward; 
according as they are numbered on the frameof the Table 
from 290 to 360. | 


Then meaſure the diſtance L D, which let be 8 Chains 5 3 Links; 

che 312 degrees muſt be noted in the firſt Columns of your field- 

_ _ the $ Chains 5 3 Links in the third and fourth 'Columns 
erco | _=- 

Then dire& your fights to E, the Index cutting 287 degrees 15 
minutes, and = rn LE being 8 Chains x5 Links, theſe 
muſt þe noted in your field-book as before, the 287 degrees 15 
minutes in the firſt and ſecond columns, and the 8 Chains IS 
Links in the third and fourth. 

Laſtly, dire& the fights to F, your laſt mark, the Index my 
343 degrees, and the diſtance LF being 9 Chains 55 Links, theſe 
muſt be noted down iv your field-book.inall reſpeRts as the for- 
mer,vss, the 343 degrees in the firſt column, and the 6 Chains 55 
Links in the third and fourche then will obſervations noted 
in yous ficld-book ſtand as in this Table following. 


Degrees | Minues || Chan. | Links 
36 | 45 8 10 
Bl 99 | 25 8. | 75 
C| 163 IS 20 | 65 
Dl 213 00 $ 53 
E/ 387 | 25 $ I5 
ela |oo || o | 55 
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Haw to take the plot of Field at oxe flation 


| ontes, and the diſtance L Bill contain 8 Chains 75 Links, which 


CHAP, XVIIL 


y.! 


in the middle thereof by the Cidbumferentor. 


Hereis little difference between thework ofthis and the | 
laſk Chapter: for ,'the marks being placed in the Eve- 
ral angles of the field, and the ſtation appointed at Ls 

place chere the Inſtrument, and turning it about, dire 

the ſightsto A (the Flowerde-luce of the Card being alwayes to 

wards you)the South end of the Needle cutting 36 degrees 45 

minutes the ſame which the Index of the Theodolite did in the 

laſt Chapter, then meaſuring the diſtance from L to A, you will! 
finde it to contain, as before, 8 Chains 10 Links, which you muſt 
note dow in your field-book as in the laſt Chepter. 

Then turning the whole Inſtrument about (as before) dire& the 

fights toB, the South end of the Needle cuttng gg degrees 15 mi- 


note down in your Book alſo, | 
In this manner muſt you dire& the ſights toall the other angles 


Ya E and F, and you ſball finds the South end of the a 


— 
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alwayes to cut the ſame adpree es inthe Card as the Index of the 

; Theodolire did, and xhg meatured lines L C,L D, LE, and LF, 

| | will be likewile rbe ſame , fo thas the Table of obſervacians in 
che laſt Chaprer will ſcrve to protrag cither this or the other 

work, as. # xaught in the next Chapter, 
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[ CHAP. XIX. 


BY How to protraGt any obſcrvations taken according | 
to the direions inthe laſt Chapter. 


$Irſt, draw upon your paper or parchment a line at length, 
2B which ſhall repreſent the Meridian lines NS in the fi- 
guxe , then mak caoiceot ſome point or other in that line 
which ſhall repreſent your ſtation or place of anding in 
| the field,as K: upon this point place the center of your ProtraGat, 
{oghat che Meridian linc E F of the Protractor, may lie dire&ly 
upgn the Meridian line N,S$ of this figure. 
| Then layingyour field-book hefpre you; ſeeipg that at your 
firſt obſervation at A,the Index of the Theodptite, or the Needle 
| of the Circumferentor , «x 36 degrees 45 minutes, you muſt 
therefore againſt 36-degrees 45 mmiiggs of your Protrattor make 
| a marke upon your paper. | 
_2_ Sceing the degrees cur at your ſecond obſervation were gg | 
degrees 15 minutes, you muſt mark upon your paper againſt 99 | 
degrees 1 ? minutes of yglat eg ſr | 
- 3 The degregs cut at yoyr t ervayion L145; 16 degrees 
, 9 val chaw + wk 264 an 21 x ap4 
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| draw obſcure lines from L through thoſe points, which lines will 
\ beLA,LB, LC, LD, LE,zandLF. 

This done, you muſt obſerve by your field-book the length of 
every line 

As the line L A at your firſt obſervation was 8 Chains 10 
| Links, therefore, $ Chains 10 Links being taken. fron your Scale | 
and ſerupon your paper from L to A, it ſhall give you the point | + = - | 
A upon your paper. 

2 The length of your ſecond line being $ Chains 75 Links, you 
muſt rake 8 Chains 75 Links from your Scale, and ſet it upon 


your paper from L to B. | 
3 Theline LC being 10 Chains 65 Links, you muſt therefore | 


take 10 Chains 65 Links from your Scale, and ſer it upon your 


paper from L to C, 
And thus muſt you deale with all the reſt of the lines, as LD, 


LE,and LF. | 
Laftly , draw the lines AB, BC,CD,DE,E F,;andF A, fo 


ſhall you have the exat figure of the field upon your paper. 


C [In theſe four laſt Chapters you are taught how to take the plot 
of any field at one ſtation raken in the midſt thereof, both b 
the Plain Table, Theodolite, and Circumferentor , andalſo | 
how to protrac the ſame. This way of Jn of a field is 


ſeldome, or never, uſed'inſurveying of divers parcels , — 
or 
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for onc particular field ir is as 2ood as any, bur divers other 
| varicrics will appeare in the following Cuaprers, 
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CHAP. XX. 

How to take the plot of a Field at one ſtation taken 
' in anyangle thereof, from whence all the other 
| anglesmay beſeen, by the Plain | able. 


© Lace your Table in ſome convenient angle in che field 
3) 2B tobe meaſured,and turn it about till che Necdle hang 
© B24 direftly over the Meridian line in che Card,and there 
4s fixit: then draw a line parallel to the fide of your 
Table, as N S: in which line aſh2ne any point at pleaſure, as H, 
which ſhall repreſent your ſtation or place of ſtanding, unto 'rhis 
point apply the Index, and direct the fiznts ro A and draw a. lme 
upon your paper as H A; and mcaſure rhe diftance H A (as.-was 
dire&ed before in Chap. 16.) Then dirc& the (ights ro By your ſe- 4. 
cond mark; and there likewiſe draw a line HB, meaſuring the 
diſtance A B, as was taughr in the fore-mentioned Chapter, 

In like manner dirc& the fights ro C D E F and G,drawing lines |. 
by the ſide of your Index at every obſeryation, and meaſure with 
your Chain the diſtance from H (the place where your Inſtru- 
ment tandeth) ro the: ſeverall angles of the field A,B,C,D,E,F, 
and G; which diſtances being taken in your Compaſles, from an 
Scale, andſct upon your Table from H upon the ſeveral lines H A | 
HB, HC,H D, HE, HF, and HG, fo (hall you have upon: your 
Table the poimts AzB;C,D,E,F,and G, by which marks draw the 
lines H A,A B,BC,C D,D E;E F,F G,and G H, which lines will * 
include the exact figure of the field upon your Table. 
| 
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CHAP. XXI. 
fow to take the plot of a Field at one ſtation ta- 
ken in any angle thereof by the Theodolite. 


WEAE N the ſame figure following, having placed your Inftru- | 
A |&2z ment at H, as is taught in the fore-going Chapter 

&: dire@ the fights ro A, your fir mark , noting the de- | 
@a99% grees cut by the Index, which ſuppoſe 22 degrees x5 | 
minutes, theſe degrees and minutes muſt be noted in the firſt 
and ſecond columns of your field-book (as hath been before 
ſufficiently raughe. )Then with your Chain meaſure the diftance 
from your ſtation at H wo the angle A, which letbe 8 Chains 46 | 
Links, which'you muſt place in the third and fourth columns of | 
' your field-book, according to the former dircQions. 
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"2 | Dire& TO Bnori be Jaws there cut, which 
Þ ſuppole 42 degrees, 45 minutes, t _— degrees and minutes place 
in the firſt and ſecond Columns 0 Þ 1 our field-book, and- meaſure 


the diſtance H B 15 Chains 21 Links, and note chem down in the 
third and” PRs Honey thereof, = 

| 3 Dir x0. C, the: degrees cut being 68 

36 Aint Jn ance H C16 Chains 64 Links 


alſo in your field-bo ak en 
"Abdi this manner muſt DE eoutnnanh | 


fg G,ſo having noted them all in Jour ald-hook they will 
ud as followcth. | 
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| CHAP. XXII. 


0w t0 take the Plot of a F ield at one tation ta- 
ken in any angle thereof, from which all the reſt 
may be ſeen by the C ircumferentor. 


b _— 


— z 


of "J>" ——_—_— the cautions formerly delivered in the uſe; 
Yd) L of this Inſtrument) the Needle curting 2 2 deg. 15 min. 


22427 Lace your Inſtrument at H, anddire@ the fGghts to.A. 


=SCa and che diſtance H A containing 8 Chains 46 Ligks, 
which agrees exa&ly with the firſt obſervation in the laſt 

ter : theſe degrees and minutes, together with the meaſuged di-' 
ſtance H A muſt be noted down in the ſeveral Colnmnsef your 
Field-book, and if you make obſervation round abour ghe field, 
trom angle to angle, and meaſvure rhe Jehgthof every lige from H, 
toBC DE F and G;you ſhall finde the degrees cut by ghe Needle, 


to be the ſame with thoſe (inthe laſt-Chapter) cutÞy the Index, | 


and the meaſured diſtances ro be likewiſe equal: and'if you make 
a Table of your.obſ{ervations, you ſhall findeit the ſame with that 
in the laſt Chapter. | &- x 


CHAP. XXII. i ant 
How to Protrat any obſervation taken according 


£ fo the Doftrine ofthe twolsftChaprers. | | 


PER, draw the tiictidian Hine N 5,and make choice of a 


YEP: point oy qa wer. your ſarionarie angle, as 
Pb 


=, at H, to-which poim apply rhe center of yur Procra- 
SPST Qor,the Semicitclenpwards, Then layingyour Field- 
" " bookbeforeyou, you may, e tat at your fa 
obſervation (which was at A) the Index of the Theodolice, os the 
Netlle of the Circumferentor cut 22 deg; 15 mitiaces, therefore 
make a mark-againſt 2 2 degrees 15 minnres, &.Uraw the line H A. 


. 


2 The degrees cut at your ſecond obſervation atBybeing 42 deg, 
45 minutes, makea mark likewiſe againſt 42 degrees 45 minntes 
of your ProtraCor, and draw the lineHB. * +— ©, 

3 The degrees cut at your third obſervation being $6 deg. 30 mi, 
make a marke againſt 66 deg, 30 min,and draw thelineH C. 
* Andin this manner ntiſt you procted with the" Teſt of your ob- 
{ervations, D, E;F, andG. - Te : 

Having thus protracted your angulat obſervation3procged now | 
to your lineall, namely, to the lengthiof your lines,” noted in the 
third and fourth Columns of your Fitld-book. *** 7 


| 
| 
| 


x Sceing that the lenght of your firſt line H A was $ Chains 
45 Links, you muſt rake 8 Chains 46 Links from your Scale, and 
apply'irto your paper from H unto A, 
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| 2 The length of your ſecond line H Bbeing 15 Chains 21 Links 
| take 15 Chains 2x: Links from your Scale, and apply that di- 
tance to your paper from H unto B. 

3 Thediſtance of your third mark H C being 16 Chains 64 
Links, rake that diſtance from your Scale, and appjy it to your 
paper from the point H unto C. 

In all reſpeQts as before, you muſt proceed with the meaſuring 
of all che orber lines about the field, were they never ſo many. 

Laſtly, iffrom cheſe point ABC DE FG, and H,you draw the 
line AB,BC, CD,DE,EF,FG, and GH, you ſhall have upon 
your paper the exa@ figure of your field. 


C And herein you may receive abundant ſatisfation, to ſee 
your ſeveral Inſtrumental operations , and your Geome- 
rricall protraQion ſo exatly to agree: and if at any time | 
you make ſeverall obſervations of any one piece of. ground, | 
according tothe direQions of the foregoing Chapters, or 
the like, 1 tax finde them nor exa&ly to agree, you may 
be ſure you have failed in one or other of your obſervations, 


and therefore, before you proceed further, it is'beſt to re- 
form your firſt errour, 


Ee 2 ; CHAP. 
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| : CHAP. XXIV 

How to take the plot of a Field'at two ſtations ta- 
ken in any parts thereof, by meaſuring from ei- 
ther of the ſtations to the wviſuble angles - by the 
Plain I able, 


His manner of work is chiefely to be uſed in ſuch 
( ficlds which are ſo irregular that from any one 
1 K AV partthereof you cannot aiſcern all the angles,or 
Q N elſe in ſuch wioſe largeneſſe will not permit a ſuffi 
Ba £90/4 cicnt view of all the anzles at once. The manner of 
TO wotkwill be the very ſame with that in the 16Chap. 
only the Inſtrument, in this, muſt be placed in rwo ſeverall places, 
whereas, in that, the ſame thing was efte&ed ar once placing of 
the Inſtrument, | | 

Svppoſe then that ABCDEFGHIKL andM, wereſuchan 
irregular Field as is before ſpoken of. Having made choice of two 
| places within the ſame for your two ſtations, as O and Q, from 
which you may conveniently ſee all the angles. . 

Firſt, place your Table at O,turning ir about rill the needle hang 
direly over the Meridian line in the Card, repreſented in this fi- 
| gure by the lineN O'S. Then fixing the Table there, you muſt 

(1) dire& the fights ro A, and by the fide of the Index draw the 
line A O, containing 7 Chains 46 links. | 

(2) dire . the ſights to B, and draw the line BO, containing 
7 Chains 18 Links, n 

(3) dire& the fights ro C, and draw the line O C, containing 

*.._ 27 Chains 21 links. 

(4) dire& the fights to D, and draw the line O D, containing 

-.-- '6-Chains 33 Links. 


| (5) dite@ 'the ſores co E, and draw the line O E, containing 


5 Chains 57 Links. 3 
(6) dire@ the fights to K, arid draw the line O K, containing | 
7 Chains $3 Links. 
(7) dire& the fights ro L, and draw the line O L, containing 
9 Chains 95 Links. | 
| (8) dire& the fights tro M, and draw the line O M, containing 
-.'.- 5 Chains 8 Links. u# 
- - Having thus made obſervation of theſe angles which are all that 
'ean conveniently be ſeen from your firſt ſtation at O, and draw the 
ſeveral lines O A, OB, OC,OD,OE,OF,OK, OL, and OM, 
and upon them ſer the ſeverall lengths as you found them by mea- 


| 


- 8 Chains 89 Links. | : 


ſuring, as from O ro A; 9 Chains 46 Links, from O to B, 7 Chains 
18 Links &c. You muſt then lay the Index again to the point O, 
and dire& the ſights ro your ſecond ſtation at Q , drawiny the line 


O Q, then meaſure the diſtance from O ro Q , which let ny 
x er 
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| Then remove your Inſtrument to Q, and lay the Index upon 

the line OQ , turning the table abour ill — the ſights you 
eſpie your firſt ſtation at O then will the Needle hang direGtly 0- 
ver the Meridian line in the Card as before, and your Inſtrumenr 
is truly ſciruared in the ſame poſition as before, ſo that you may 
now deale with the angles F, G, H,and I,(which before you could 
not conveniently ſee) as you did with thoſe on the other {ide of the 
field, by laying the Index to the point Q , and direQtingthe fights, 


(1) to E,and drawing the line QE, containing 5 Chains 10 Links» 
(2) to F and drawing the line Q F, containing 7 Chains 64 Links 
(3)toG and drawing theline Q G, containing 6 Chains 40 Links 
(4) to H, and drdwing the line QH, containing 5 Chains 3; Links. 
(5) to I,-and drawing theline Q I, containing 6 Cnains 95 Links, 
(6) to K,and drawing the line QK, containing 7 Chains 61 Links, 


Theſe angles being obſerved and the lines meaſured as the for- 
mer were, you ſhall finde the ſeverall points E, F, G, H.I,and K, 
cn this fide of the Field alſo, jo thatyou may draw the lines A B, | 
BC, CD, DE; EF, F G, GH, HI, I K, K La L M, afid M A, 


which ſhall repreſent upon your Table the exa@ figure of the field 
to be meaſured, 


— . IX ES. __ 
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{ C And here note, that in this Example I make oblcrvation of 
che angles E andK at both ſtations, bur there was no need 
| thereof, only this ſacisfaCtion will accrue thereby, for when 
you have meaſured your {tationarie diſtance O Q and re- 
moved your Inſtrument ro Q, and there fixed ir, when you 
dire& the fights ro E or K, and meaſure the diſtance QF 

K, and ſerir oft from Q, you ſhall finde the points E and 
K to fall dire&ly upon the ſame points E and K formerly 
drawn, 1f there be no errour in your work. 

And in this manncr may you make threc,four or five ſta- 
tions for one fic[1it need to require, remembring alwayes, 
that atevery ſtation the Needle hang dire&ly over the Me- 
ridian line,or the ſame degree of the Card arevery ſtation, 


T. CHAP. XXV. | 

How to take the truePlot of a Field at two ſtati-|. 
0”s taken in any parts thereof from whence the 
angles may be ſeen by the Theodolite. 


D—mey > ee, Ae "— 


35>. Our ſtations O and Qbeing choſen, place your In- 
Ve trument in the field ar O, and turn ir abour till the 
FN; Needle hang over the Meridian line, and there fix- 
NA [SBP 0g it, direc the ſights ro A, theIndex cutting 19 
{ CL UTI; degreces 10 mines, and the line O A containing 
= 7Chains 46 Links;the 19 degrees 10 minutes muſt 
be placed inthe firſt and {ſecond columns of your field-book , and 
the 7Chains 46 Kinks in the third and fourth colamns thereof. 
Then direc the fights to B, the Index cutting 5 degrees 39 mi- 
nutes, and the line O B containing 7 Chains 18 Links, which note | 
| down in your field-book as before, | 
| Inthis manner proceed with rhe reſt. of the lines. and angles 
namely, ſo many as you intend to obſerve at your firſt arion v/z. 
' A, B, C, D,K, L,and M: which done, dire& the fignes to your ſe- 
| cond ſtarion at Q, the Index cutting 18 degrees 15 minutes, 
| | which note down in your field-book by it ſelfe: Alſo meaſure the 
| frationarie diſtance O Q, 8 Chains 8g Links, as before, this alſo 
| | faſt be nored in your field-book. 
jo Having thus finiſhed one part of the field, remove your Inſtru- 
ment to Q, and "laying the Index upon 48 degrees 15 minutes, 
(Which is the inclination or difference of Mcridians berween 
your two ſtations ) curn it about till through the ſignes you eſpie 
your firſt ſtation ar O, ther. will the Needle hang over the Meri- 
dian line, and the Inſtrument will be craly ſciruate. / 
Tien dire rhe ſights to E, the lndex cutting 52 degrees 15 mt- 
nutes,and the line QE containing 5 Chains 10 Links,which _ | 
e 
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be noted in your Field-book. in all reſpefts as formerly. In this 
manner make obſervation of all the other lines anglezas,E F GHI 
being colleQed.into your Figld-book 


ill and as fol- 


tiongr Wet 
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__CHAP. XXVI. . 

How to take the Plot of a Field at two flations 
| takenin any parts tbereof, by the Gircumfe- 
rento”. 


EAR Hec uſc of this Inſtrument in taking the plot of a, 
A Rn ficld by obſerving the lines and angles in the midft 

| Pl }| thereof, is ſufficiently ſhewn already in Chap. 18. 
SF & the work of this Chapter diffcreth nothing there 
I Py A] from , only in this you make obſervation in two 
ES .. Therefore placing the Inſtrument at O, and 
direQing the fighrsto ABC DEKLand M, you ſhall finde the 
degrees cut by the Needle to be the ſame with thoſe colleted in 

our field-book at your firſt ſtation at O. Alſo, your Inſtrument | 

ing removed to Q, and obſervation made of the ſeverall angles | 

there, namely, of the angles E F GHI and K, they will likewiſe | . 
be found the ſame with thoſe obſerved by the Theodolite at your 

| ſecond ſtation in the laſt Chapter, and thereforezo make repetici- | 

on thereof againin this place, were ſuperfluous, 


C Here note, that the Plain Table and Theodolite- are the 

moſt convenient Inſtruments for theſe kinde of pradtiſes 

 _ , hichertotreated of, and nct.cthe Circumfercnror;, I, only 

© ©: hgveHinted'tthe uſe thereof, that the agreement of the ſe, 

: © -) Lyerall Inftruments might be raken notice. ofthe Cicum- 

5:5 febentor ſerving chiefly for large Champion plains and 
Wood-lands aswill appear hereafter. — 


rm a 
| CHAP. XxViL. -, 4 
| How to protrat any obſervations rakeh recording 
| > ia ku a - } Y 2A, , 
to the tireffions of the two laſt Chapiens. 


REY Raw upon your paper the Meridiandine MO S, the 
SINE point O repreſenting your firſt ation upon this poinr 
J ace the, comer of your Protracor, laying che-line 

EF thercof,dire&ly upon the Meridian line N\& Then 

bY PP tiking yoltr field-book before you obſerve the degrees 

there noted,namely, EP > 4 

(1) at A, 19 degrees 10 minutes the line O A containing #7 Chains 

46 Links. . . J | 

(2)atB,53 
18 Link 


et 3 271 © ®. FY he "I 
degrees zo minutes, the line O B containing ;7 Chains 


(3) at C, 95 degrees 15 minutes, the line O. C containing #7 
| Chains 21 Links. {2 


# 
JAHS a i_————_——_— And 
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A nd ſoof the reſt, againſt which degrees and minutes make 
marks by the edge of your Protraor, and draw lines from O 
through thoſe marks, as O A, OB, O C, O D, OE, OK, OL, 
O M, and upon thoſe lines ſer off the length from O, as you finde 
them colle&ed in your field-book. 

Having thus protracted the obſervations of your firſt ſtation(be- 

fore you move your Protrator) make a marke againſt 18 degrees 
15 minutes which is the inclination or difference of Meridians, 
and draw the line O 9 , ſetting of $8'Chains 89 Links the length 
thereof fromO to 2. Then upon the point ,2 , placethe center of 
the ProtraGor, as before, moving it up and down till the line O 2 
lies juſt under 18dezrees 15 minutes, and holding it there, lay 
your field-book before you, and prick down by the ſide thereof the 
ſeverall degrees and 'minutes as byy our Inſtrument you obſerved 
them, together with the lengths of the lines as they were meaſu- 
red, drawing lines through thoſe points allo as the lines 2 E, 2 F 
9G, 9H, 21,and 9K. 

Laſtly, draw the lines AB, BC, CD, DE, E F, &c. ſoſhall 


{ you have upon your paper the exa@ plor of your field, in which (it 


there be no errour in your wotk) the tne M Abeing drawn will 
cloſe exaGlly with the line B A in the point A, 


6 F ﬀf CHAP. 
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CHAP. XXVIIL 


How to take the Plot of afield at two ſtations taken 
in the middle thereof, from either of which all 


| tbeanglesin the fieldmaybe ſeen,with the mea- 


ſuring of one line only, by the Plain Tabl C 


Beads Ecciiity may ſome times require the plotting of a 
S8:) {& ficld according to the direQios which T ſhal deliver in 
"| F&chis Chapter,yetI would haveas litle uſe made there- 
T of as -off.ble can be, in regaxd of the accuteneſs of the 
2+ angles, which is more liable to errour then any of the 
wayes formerly taught, alchough ir be grounded upon as firm a 
| Geometrical principle, as any of them. 
Let ABC DEF GHhbe the figure of a field, and let the two 
ſtations taken within the ſame be O andQ, | 
Having placed your Inſtrument at O, your firſt ſtation, the 
Needle hanging direQly over the Meridian line of the Card, you 
muſt, | 


(1) dire@ the fights to A, and draw the line O A, 
(2) dire& the ſights to B, and draw the line O B, 
(3) dire& the fights ro C, and draw the line O C. 
(4) dire the fights to D, and draw the line O D. 
(5) dire& the ſights to E, and draw the line OE. 
(6) dire@ the ſights to F, and draw the line OF. 
(7) dire the fizhts to G, and draw the line O G. 
(8) dire& the fights to H, and draw the line O C, 


This done, dire& the fights to your ſecond ftation at Q, and 
| draw theline O Q upon your Table: then (with your Chain ) 
meaſure out your ſtationarie diſtance O Q, which is 7 Chains, 
and removing your Inſtrument ro Q (the needle hanging over the 
Meridian line of the Card as before) make obſervation as you did 
at O, As, , | 


| (1) dire the ſights to Azand draw the lineQA. 
(2) dire the fights ro B,and draw the line Q B. 
(3) dire@ the ſights to C,and draw the line Q C. 
(4) dire& the ſights to D, and draw theline Q D. 
(5) dire the ſights to E, and draw the line QE. 
(6) dire@ the fights to F, and draw the line Q F. 
(7) dire the Gohes to G, and drawthe line Q G, 
(8) dire& the fights to H, and draw the line QH. 
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Now you may plainly perceive by the figure where the cotre= 
ſpondent lines at each ſtation interſe@ or croſle cach other ; as, 


(1) the lines O A and Q A interſeReach other at A. 
(2) thelines O Band QB, interſe& each other at B, 
(3)the lines O C and QC, interſe& each other at C. 
(4) the lines O D and QD, interſeR cach other at D. 
(5)the lines OE and QE, interſeR each other atE, 
(6) the lines O F and QE. interſe& each other at F. 
(7) thelines O G and QG, interſe&each other at G. 
(8) the lines O H andQH. interſc& each other at H. 


Therefore,if from one to another oftheſe points ſucceſſively you 
draw lines, you ſhall have upon yaut” paper the exa& ſymetry.or 
=> 1p of your field, as namely, the lines A B, B C, C D) 

3 &C, 
In this kinde of plotting you cannot but. perceive a wonderfull | 


to meaſure nothing but the diſtance be- 
tween your ſtations, but by reaſpn of the acuteneſle of the. angles 
(without exact and curious drawing of your lines, and. oblerving 
the preciſe points of interſetion) you may run into grofle abſur- 


| dities and miſtakes. Rh 
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CHAP. XXIX 


How to take the Piot of a field at two ſtations ta- 
ken in any part thereof, fromeitber of wbich all 


= 


the angles in th? field may be ſeen and me aſu- 
ring only the ftationarie diſtance, by the T heo- 
colire or Circunifer=ntor. 


FSOu may perceive by wat hath been ſaid in the fore- 


W] ſame both with che Theodolire & circumferentor, 
31 and therefore in thisplace I make bur one example 
FTA! for both Inſtruments. 

Now to take the plot of the field ABCDEF 
| GandH, by either of chcſe Inſtruments, place your inſtrument at 
O your firſt ſtation, and rurn ic about till the needle hang over the 

tderidian line N S, and fixing it there, 


(1) dire& the fights to A, the Index or Needle cutting 2 1 degrees 
30 minutes, 


15 minutes, F 
(3) direc the ſights to C, the Index or needle cutting 124 degrees 
45 Minutes, 
(4) dire@ the ſights to D, theIndex or Needle cutting 168 degrees 
10 minutes, 
(5) direc the fights to E, the Index or Needie cutting 202 degrees 
30 minutes, 
(6) dire the (ights to F, the Index or Needle cutting 2 37 degrees 
z9 minutes, 
(7) dire the fights to G, the Index or Needle cutting 309 degrees 
00 Miuutes. 
(8) dire che ſights to H, the Index or Needle cutting 328 degrees 
39 minutes. 


This done, meaſure your ſtationarie diſtance O 9 , which ſub- 
| poſe to contain 7 Chains, and remove your Inſtrumenr to @ > 


turning it about till the Needle hang directly over the Meridian 
live as before, and there fix it ; then, 


(1) dire@ the ſights to A, the Index or Needle cutting 21 degrees 


| 00 minutes. 
(2) dire the ſights to B, the Index or Needle cutting 35 degrees 


30 minutes. 


($) dire& the fights to C, the Index or Needle cutting 7g degrees 
. 45 Minntes.. | 


—————— — — . _—— S 
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goung Chapters, that the manner of work is the 


(2) dire@ the fights to B, the Index or Needle cutting 69 degrees * 


(4) di- 


— 
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(4) dire&@ the fights to D,the Index or Needle cutting 153 degrees 
15 minutes; | 

(5) dire the ſights ro Ez the Index or Needle cutting 224 degrees | 
50 minutes. 

(6) dire the fights toF, the Index or Needle cutting 279 degrees | 
30 minutes, 

(7) direc the fights to G,the Index or;Needle cutting 329 degrees 
00 minutes, 


(8) dire the ſights to H, the Index or Needle cutting 347 degrees | 
| 39 minutes, 


Having thus made obſervation of all the angles round about the 
field at both ſtations and nored the degrees cur by the Index of the 
Theodolite or the Needle of the Circumferentor,and noted them 4 
down in your field-book, together wigh the diſtance between your | 


rwo ſtations, you may proceed to protradt your work as is taught 
in chenext Chapter, 
| 


CHAP. 
| | 
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CHAP. XXX. 


How 10 protrit any obſervations taken according | 
20 the direions of the laſt Chapter. | 


reel r{t draw the Meridian line N $, upon which line affigae 
N28 any point at pleaſure, as O for your firſt ſtation, unto 
which point apply the center of your Protra@or with the 
line E F thereof upon the Meridian line N $. Then. looke 
into the Ficld-book for the degrees ob{crved at your firſt ſtation at: 
O, and make marks againſt thoſe degrees by the edge of your Pro- 
tractor, and when you have marked them all, draw links from O 
through every of them, as the lines O A, O B,O C, &c. © ' 
Then from your Scale take y Chains (which is your ſtationary 
diſtance ) and place ir from O ro Q, which repreſents your ſecond 
ſtation, upon this point Q, place the center of your ProtraQor,and 
laying your Field-book before you prick down the degrees by the 
— of the ProtraQorzas you finde them noted in your Field-book 
ar your ſecond ſtation at Q, and through thoſe points draw the 


lines QA, QB, QC, &Cc. 


The line QA croſſing the line O A in the point A. 
The line Q B crofling the line O B in the poine B. 
Theline Q C croſſing the line O C in the point C. 
The line QD croſling the line O D in the point D, 
The line Q E croffingthe line O E in the point E. 
The line Q_ F croſſing the line O F in the point F. 
The line & Gcrofling the line O G in the point G. 
The line 2 H croſſing theline OH in the point H, 


Therefore if you draw the lines AB,BC,CD,DE, EEF,FG, 
| GH, and H 5 it ſhall be the exact plot or figure of the field 
required, 


C 1 might now proceed to ſhew the manner of taking the 
lot of any field without approaching nigh the ſame ; bur 
 1n regard theperformance thereof differeth nothing at all 
| from that which is already taught inthe 13, tend 15, 
Chapters of the fourth Book, I ſhall therefore in this place | 

paſſe it over as ſupesfluous, 
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| CHAP. XXXL 


Fiow to take the Plot of a Wood, Park , or other 
large Champion plain by the Plain Table, b 
meaſuring round about the ſame, and making 4 
ſervation at every angle, 


S therto we have ſhewed how the plot of any plain and 

d even ground,or any {mall nd may be raken ſec- 
verall wayes, as being the eaſieſt fora pradtioner to 
iry experience upon, I now come to ſhew how the 
I plot of any large Champion plain, or over-grown 
wood may be meaſured , for in ſuch kinde of grounds the for- 
mer dire&ions will be of lirtle validity, for the largeneſle of the 
Plain , or the thickn@ſs of the wood may many rimes hinder both 
your fights and meaſuring; therefore the beſt way to meaſure 
theſe kinde of Lands is to go about them, and make obſervation 
| at every angle. 
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Suppoſe the following figure ABCDEFG to be a large 
Wood or other Champion plain, whoſe Plot you deſire to take 
upon your Plain Table, 

1 Place your Inſtrument at the Angle A, direQting your fights 
| to the next angle arB, and by the (ide thereof draw a line upon | 
| your Table; as the line A B, then meaſure by the hedge fide from 
| the angle A, to the angle B, which ſuppoſe 12 Chains 5 links, then 
from your Scale rake 12 Chains 5 Links, and fer thac diſtance up- 
on your Table from A to F. 

2 Remove your Inſtrument from A, and ſetup a mark where it 
laſt ſtood, and place your Inſtrument at the ſecond angle at Be 
; then laying the Index upon the line AB, turn the whole Inſtru- 
| ment about till through the kack-fights you ſee the mark which 

you ſetup at A, and there ſcrew the Inſtrument : then laying the 

Index upon the point B, direc your fights to the third angleat C, 

and draw the line BC upon your Table , Then meaſuring the di- 

ſtance B C 4 Chains 45 Links, take that diſtance from your Scale 
and ſer ir upon your Table from Bro C. 

3 Remove your Inſtrument from B, and ſet up a mark in the 
room thereof,and place your Inſtrumentar C,laying the Index up- 
on the line C B, and turn the whole Inſtrument about till chrough 
the back-ſights you eſpie your mark ſet up at B, andthere faſten 
the Inſtrument: then laying the Index on the point C, dire& the 
ſights ro D, and draw upon your Tablg the line C D then meaſure 
from Crto D $ Chains 85 Links, and ſet that diſtance upon your 
Table from C to D. 

4 Remove your Inſtrument to D (placing a mark at C where 
it laſt ſtood) and lay the Index upon the line D C, turning the 
whole Inſtrument about till through the back-ſ1zhts you eſpie the | 
mark at C, and there faſten the Inſtrument : then lay the Index on | 
the Point D,and dire the fights to E and draw the line D E then 
with your Chain meaſure the diftanee DE 113 'Chains 4iinks, 
and ſee thatdiſtance vpon your Table from the point-D unto E, | 

| 5 Remove your Inſtrument to E' (placing a markar'D where it | 

| laſt toodyand: laying the Index upon the'line DE-turn ec he-whole 

' Inſtrument about till through the back-&ghts you ſee your mark at 

; D, and there faſten the Inſtrument:then lay the Index onthe point 
E, and dirc& the fights ro F, and draw the line E F, then meaſure 

the diſtance E F 7 Chains 70'Links, which take'from your Scale, 

| and ſetit on your Table fromE to F. 

| 6 Remove your [nſtrnment to F (placing a mark atE-whereir 

| 

| 

| 


laſt ſtood) and lay the Index upon the lineE F, tnrning the Inſtru- 
ment abour, till rhrough the back-ſights you ſee your mark ſer up 

- at E, and there faſten the Inſtrument : rhen laying the Index or the | 
| point F, dire& theſights to G, and draw the line F G' upeniyour | 
; Table, then meaſure the diſtance F G'5 Chains 67 Links, and fet 

| that off upon your Table from F ro G, 

; #7 Removeyour Inſtrument toG (ſeting up a mark at F where | 
; 1t laſk ſtood)and lay the Index upon the line Þ G turning the whole 


Inſtru 


| 
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Inſtrument abont, till chrough the fights you ſee the mark at F,'! | 
and there faſten the Inſtrument, then laying the Index upod rhe 
point G dire& the fights to A (your firſt mark)and draw the line 
G A, which ſhall palledireatl through the point A, where you 
| firſk began, it you have truly wrought. 'r | 

In ct44s manner may you rake the plot of any Champian plitin. 
be it ncyer {o largeyand here noteythat many times hedges axe of 
ſuch a thickneſſe that you-cannet.come neere the fides or angles of 
| the field, eicher to.place your Ihſiturment or mea ſure yuut lines; 
| theretere, in ſuch ,caſes;,you; tnuſt. place your Inſtrument, and 
mcafurc your lives parallel. to the {ide thereof, and then your 
{ work will be the ſatpeRsS if youmeaſured theHedge is (clfe. 
| Notealfo, that in thos going about a field, you may 'tnuch help 
| your ſelfe by the Needle, for looke what degree of the Card the 
need)e cuts at cne ſtation, if you remove your Inſtrument to the 
next ſtation, and with your back-ſights look to the mark where 
your Inſtrument laft flood, you ſhall finde the Needle to cut the 
ſame degree again, whichwill give you no ſtall ſatisfaRion in 1] 
the proſecution of your wark, 


Gg CHAP. 
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| 
| 
| 
| 


| and going about the ſame, as is taught in this Chapter, it may ſo 


Me On 


and another line at right angles thereunto through the point O, as | 


Of ſhifting of Paper. 
(F In the taking of the plot of a field by the Plain , Table 


fall out, (if rhe field be very large, or that you are to rake many 
incloſures together) that the ſheer of paper upon your Table 
will not hold all your work,but you mult be forced to rake off thar 
ſheet which is upon the Table, and pur another clean ſheet in the 
room thereof : and (in the plotting of a Mannor or Lordihip) ma- 
ny ſheers may be thus changed, which we call, ſhifting of paper, 
the manner of performing whereof, it is as followeth, 


Example, 


Suppoſe that in going abour to take the plot of the field ABC 
DEFG, as inthis Chapter is taught, that when you have made 
choice of the angle ar A, for the place of beginning, and proceeded 
from thence to B, and from B to C, and from C to D , that when 
you come tothe anzle at D, and are ro draw the line DE you 
want room to draw the ſame upon the Table , you muſt then do 
as followeth, SN 


Firſt, —_— the point D, draw the line D O, which is almoſt 
ſo much of the line DE as the Table will contein,. then neer 
the edge of the Table H M, draw a line parallelto HM,as PQ, 


ON, the _ Obcing the tartheſt point that you can bring upon 
your Table, | OT | 
7 

This being done, marke this ſheet of paper with the figure (1) 
about the middle thereof , for your firſt ſheer then taking this 
ſheet off of your Table , put another clean ſhicet upon the Table, 
and draw thereupon a line parallel to the contrary edge of the 
Table, as the line RS inthe other figure, then taking your firſt , 
ſheet of Paper, lay ir upon the Table ſo that the line P Q may ex- 
a&ly lie upon the line RS to beſt advantage, as ar the point O 
in the ſecond figure , then with your Compaſs point draw fo 
much of the line O D upon the'clean ſheet of Paper as the 
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| Having thas done proceed with your work upon your new 
ſheet my at the point O , and fo going forward with 
your work in all reſpe&s, as before is taught in the beginning of 


this Chapter, as from OtoE, ftomE to F, from FroG, and 
and from G to A,(by this direRion) ſhifting your paper as often as 
you ſhall have occaſion, ; 
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CHAP. XXXII. 


How to take the Plot of a Wood, Park, or other 
| large Champion plain, by going about the ſame, 
and making obſervation at every angle thereof, 
by the Theodlite. 


22> Lace your Inſtrument at the angle A, and lay the Index 
2 Be on the diameter thereof, turning the whole Inſtrument 
& about till through the ſights you eſpie the ſecoyd angle 

SCE at B, then faſtening it there, turn the Index about till 
through the ſights you ſee the angle at G , the Index cutting 1 30 
degrees 00 minutes,which is the quantity of che angle G A B, and 
the line A B containing, 12 Chains 5 Links which you muſt note 
downin your field-book as formerly. 

2 Remove your Inſtrument to B, laying the Index on the di- 
amecer, and turn it about till through the fights you fee the third 
angle at C, and there faſten it, then turn the Index backward cif) 
| chrouzh the ſights you ſee the angle at A,the degrees cur by the 
WHLHR || Index being x20 degrees 30 minutes, the quantity of che angle 
WK | | ABC, andtheline BC containing 4 Chains 45 Links, which you 
WAATN | muſt note in your Book as before. 

3 Remove your Inſtrument to C, and lay the Index on the 
diameter thereof, turning the Inſtrument abour till throuzh the 
ſights you ſee the fourth angle at D, and there fixing it, dire@ the 
| fights back again to B, the Index cutting 137 degrees zo minutes, 


Q 


| and the line C D being 8 Chains 85 Links. 

4 Place your Inſtrument at D, and lay the Index on the Dia- 
meter, turning the Inſtrument about, till rhrough the ſights you | 
eſpie the fift angle atE, and there fixing in, turn the Index back- 
ward towards C, the degrees cut thereby being 120 degrees 30 
minutes, and the line DE 13 Chains 4 Links, which muſt be 
noted in your field-book. 
| 5 Remove your Inſtrument to E, and lay the Index on the Di- 
| ameter thereof, turning. the Inſtrument abour till through the 

fights you ſee the angle at F, and there fixing it, turn the Index 
backward to D, the degrees cut being 121 de&rees zo minutes, 
and the line E F 7 Chains 50 Links, which note down allo. 

6 Place your Inſtrument at F, and lay theIndex on the Diame- 
ter | +ngy* june the Inſtrument abour till chrough the ſights 
you ſee the angle at G, and there fixing it, turn the Index till 
through the ſights yougſpie the former angle at E, the degrees cut 
, | being 126 degrees 3o minutes, and the length of the lineF G 
being 5 Chains 67 Links. 
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7 Laſtly, Place the Inſtrument at G,and lay the Index on the 
iameter, turning the whole Inſtrument about till through the 
ſights you eſpie the angle at A, and there fixing it, direQ the 
ſights back again to F, the degrees cyt by the Index being 143 de- 


y=u 30 minutes, and the length of the line G A 7 


angle of the field in 
every angle, and the 


inks 


Having thus made obſervation at my 
this manner, and colleQed the quantity © 


length of every line in 
ſtand as followeth. 


OnTMmDOwrp 


Degrees 


130 
120 


137 


RO , 


121 
126 


I43 


your field-book, you ſhall finde them to 


Minutes 
00 


Chaiis 


12 


4 
s 


L3 


Links 


hains 87| 
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CHAP, XXXI111. | 
ow to protrat? or laydown any obſervations ta- 
ken according to the dofrine of the laſt Chapter. 


2your ficld deſcribed, draw a line at pleaſure, as the line 
Q GA. Then place the center of your Protrator upon 
» the poiur A, and(becauſe the angle at your firft obſer- 
vation at A, was 130 degrees 00 minutes)turn it abou till rhe line 
AG lie dire&ly under 130 degrees, and then at the beginning of 
the Protractor (which is at oo degrees,nored (m the figure there- 
of pas. 1.)with the letter E,) make a mark, and through it draw 
the linc AB, ſetting x2 Chains 5 Links (the length of the ſame 
line) from A to B, 

2 Lay the center of your Protraor upon the point B, and ſee- 
| ing the degrees cut at B were 120 degrees zo minutes, therefore 
| turn the ProtraQor about till the line A Blies dire@ly under 120 
degrees 30 minutes, and then ar the beginning of rhe degrees 
| makea mark,and through it draw the'line BC, the lengththere- 
of being 4 Chains 45 Links, , 

3 Lay the center of the Protractor on the point C, turning it 
about rill the line BC lies.dire@ly under4373dg2recs 3o minutes 

(which were the degrees cut at your obkervatisn at C;)and then 
making a mark at the beginning or 00 oegree of your Protracor, 
chr ugh it draw the line C D, ſetting 8 Bans 85 Links thereon 
tromCroD. . : 

'4Bring_the'center of your ProtraQor to the point D , turning 
itabsur till che line C D lies direQly under 120 degrees 30 mi- 
nures, and then making a mark at the beginning of the Procractor, 
chro it draw'the line D E, and upon it ſet 13 Chains 4 Links 
from'Dro E | 


RS 


| . In this manner muſt you deale with all the' reſt of the angles, 
and when you come to protra& the anglear F, which is the laſ 
angle; and have drawn the line F G, you ſhall finde it to cut the 
| line AG firſt drawn in the point G, leaving the line A G to con- 
train 7 Chains 85 Links, me che line FG 5 Chains 67 Links; and 
in this, praRife is better then many words, and che ſight of the fi- 
gure berter then a whole Chapter of informarion, in which figure, | 
you may ſee the ProtraQor lie atevery angle-in itstrue poſition. 
This work may be performed. other wife by protraRing your | 
laſt obſervation firſt ſo having drawn the line A G; lay the cente 
of the ProtraCtor on G,and the Meridian. Jinerhereof(namely E 3 
on the line GA, then (becauſe the degrees curar your obſervation 
at G,wers 143 degrees 30 minutes)make a mark with your pro- 
tracting pin againſt 143 degrees 30 minutes and through ic draw 
the line G F, upon which line from G to F; ſer 5 Chains 67 Links , 
| Then | 
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Then placing the center of your ProtraQor onthe point F, and 
the Meridian line thereof upon the line F G,! making a mark 
the edge of the ProtraQor againſt 126 degrees 30 minutes(whic 
were the decrees cut by the Fndex at your obſervation at F, and 
through that Point draw the line F E, ſetting 7 Chains 70 Links 
thereupon from F to E. 

And in this manner muſt you procced with the reſt of the lines 
and angles, and at laſt you ſhall finde the plot of your field ro cloſe 
at A, as before it did at G, and if the fides and angles were never 
ſo many, the manner of the work would be the ſame. 


C Here note thar-if in going about a field, and meaſuring the 
angles thereof with the Theodolice or degrees on the frame 
of the Table(as in Chap. 32.) that it you meet with any 
angle that þendeth inwards in the field, you muſt reckon 
that angle to be ſo much above 180 degrees as the bending 
is, and when you note the _— of fach an angle in your 
fie]d-book, you may make this > or the like mark a- 
gainſt them for a remembrance when you come to pro- 
tra , and in protraQing you muſt turn the Semicircle 

of the ProtraCor the contrary way to what yon do in pro- 
rtaQting of other angles, 
. CHAp 
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CHAP. XXXIV. 
How to know whether you have taken the angles 
of a Fieldtruly , as in Chap. 33. 


. . Aving made obſervation of all the augles. in the field 
Fs with your Inſtrument, and noted them down in your 
= |& ficld-book as is done in the later end of Chap. 32. 

> © colle& the quantity of all the angles foundat your te- 

<VV> yerall obſervations into one ſum, and multiply 180 
degrees by a number lefle by rwo then rhe number of angles in the 
feld, and if the product of this multiplication be equall ro the to- 
tall ſumme of your angles, then is your work true, orher wiſe nor. 


EXAMPLE, 


— 


——— ——— —_—_—_— 


deg. min, Inthe work of the 32 Chap. the angles found 
130 oo wereasin the margine, the ſumme_ of them 
120 30 being goo degrees 00 minutes, Now, be- 
137 30 cauſe the field conſiſted of 7 angles, you maſt 
120 30 therefore multiply 1:0 —_— by 5, (which 
121 30 isa number leſſe by rwo then the number of 
126 3o angles in the field) and the produdt will be 
143 30 .,900, which exactly agreeing with the ſumme 
—00 og Of all the angles in the field as you found them 


by obſervation, you may conclude that 
work is exactly a. the d MT 


(F This rule is general when all the angles of the field be in- 
ward angles,bur if any of them be outward angles, then you are to 
take the complements of ſuch angles t0.180 degrees, which num- 
ber of degrees is robe added to the reſt of the angles,and their ag- 
gregare (hall be equal to the produdt of the multiplication of 180, 

y a number leſs by two then the angles of the field, but theſe out- 
ward angles (be there never ſo many in one field) muſt nor be ac- 
| counted as angles, but wholly rejeed . 


CHAP. XXXV, 


How to take the Plot of anyW ood, Park, or other 
large Champion plain, by going about the ſame, 
and making obſervation at every angle thereof, 
bythe Circumferentor. 


Has 
JI | , 
2 NS raking the plot of any ſmall incloſure ſeveral wayes, but 
C>&Sp for thoſe kind of praiſes the Circumferentor is no con- 


venient Inſtrament, the ufe thereof in thoſe works was 


only intimated, that the agreement of the ſeveral Inſtruments in | 
| rhe performance of the ſame thing, might the better appear, Now 
| the 


———— 
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E have before ſhewn the uſe of the Circumferentor in 
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the Circumferentor is a moſt abſolute Inſtrument for the ſurvey- 
ing of any large and ſpacicusbulineſle, as a Park, Vood, or o- 
ther large Common field or Champion plain, the uſe thereof 
differing from all chat hath hitherto been delivered. 

Suppoſe then that ABCDE FG HKwere a large field or 
other incloſure to be plerred by the Circumferentor, 

1 Placing youir In{trument at A (the Flower-de-luce towards 
you)dire& rhe fights to B, the South end of the Needle cutting 
191 degres, afid the ditch, wall or heage A B containing 10 
Chains 75 Links, the _—_ cut, and the line meaſured, mſtbe 
fiot ed down in yoit field-bogk as in the foregoing examples. 

3 Place you Inſtfiiment dt B, and dired the fights to, C, the 
South end of the Needle cutthg 279 degrees and the lineB C con- 
taining 6 Chains 83 Links, which note down in your field-book 
as before. og 

3 Place the Inſtruntentar C, and dire& the fights to D, the 
Needle cutting 216 degrees 3o ntifutes,andthe line C D contain- 
ing 7 Chains $4 Links. | | 

4 Place the Inſtrument at D, and dire& the fights to E, the 
_ — 327 degrees, and the line DE contaiting 9 Chains 
v6 Lirks, 

5 Place the Inſtrunfent at E and dire the fights to F, the 
Needle cuting x2 degrdes 30 minntes, and the linc'E F containing 
9 Chains 51 Links. _” 

6 Place the Inſtrument at F, and dire& the fights to G, the 


Needle cutting 342 degrees 50 minutes, and the line F G, con- | 


taining + Chains 54 Links. 
7 Place the Inſtrument at G, and direct the fights to H, the 


Needle cutting 98 degrees 50 minutes, and the line G H contain- 


ing 7 Chains 52 Links. 
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8 Place the Inſtrument at H, and dire& the fights ro K, che 

' Needle cutting 71 degrees, and the line HK containing 7 Chains 
| 73 Links, | 

9 Placethe Iuſtrument at K, anddire& the fights ro A ( where 


you began) the Needle cutting 161 degrees 30 minutes, and che 


line K A containing 8 Chains 22 Links, 


Having gon round the field in this manner, and colleQed the 
degrees cur, and the lines meaſured in the ſeverall columns of 
your field-book according to former direQions, you ſhall finde 
them to ſtand as followeth, þy which you may protraR and draw 
the plot of your field as inthe next Chapter, . 


Degrees, Minutes, Chains, Links. 


I91T 00 10 
279 —_— 
216 30 
325 Co - 
I2 30 
343 30 
98 30 
71 OO 
IG1 30 
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In going about a field in this manner, you may perceive a wort- 
detful quick difpatch, for you are only ro rake notice of the de- | 
gtes cut onceat every angle, and not to uſe any back-ſight as in | 
the fore going work of the Theodolite: bur toule back-ſights with -/ 
the Circumferentor is beſt for ro confirm your work; tor when - 
you ſtand art any ongle of a fteld; and dired your ſights to the next; 
' and obſerve what degrees the South end of the needle cutreth, if"! 
you remove your Inſtrument from this angle to the next, and look | 
rothe mark or angle where ir laſt ſtood, with your back-fights the | 
Needle will there aiſo cut the ſame degree as before, which | 
ought ro be done; and may be, wirhoue much loſle of time. 
| SotteInſtrvment being placed ar A if you dire& che fights ro 

B, you ſhall finde the Needle ro cut 191 degrees, then removing 
your Inſtrument to B, if you dire& the back-fghts to A, the Needle 
will then alſo cut 191 degrees. 

Now for diſpatch and exa@neſle (if the Needle be good, the | 
Catd well divided, and the degrees;by a good eye) truly cſtimat- 
-ed)rhe Circutnterentor, for large and ſpacious grounds 1s as good 
as any, and therefore obſerve well the manner of protraQting, 


eA Compendinm, 


| © CF Notwithſtanding the quick diſpatch this Inftrament ma- 
| keth, there is one Compendium more which I will here 
inſert, whereby (if one be taken) the one half of the work 
will be taved, for whereas (by the direQions in this Cha- 
pter) ycu are to place the Inſtrument at every anglezit will 
be ſul cient now to place it , bur at every ſecond angle , I 
will inſtance inthe foregoing example, 


1 Placing your Inftrument at A, and direRing the fights to B, 
| you find the Needle to cut 191 degrees; Then 


Fa 


{ 2 Placingthe Inflrvment at FP, and cireRing the ſights to C, 
you find the Needle to cut 299 degrees. And 


3 PlaciugtheInſtrumentatC , anddireQing the fights to D? 
you find the Needle-rocut 216 degrees, 


New,. having placed your Inſtrumentat A, and noted down 
the degrees cut by the Needle , which were 191 , you need not go | 
tothe angle Bata)l, burgo next tothe angle G, and there place 
| your Inſtrument, and direing your ſights backwards to B, you 
| ſhall find the Needleto cur 299 degrees, which was the ſame de-| - | 
grees | 


—_— S— 
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| Thenſerf ſeveral Ln. 


grees as were before cut when the Inſtrument was mo” at B, ſo 
y 


chat the labour of placing the Inſtrument is wholly faved. Then 
(the Inſtrment ſtill tanding at C ) dire& the ſizhts ro D, and the 
Needle will cut 216 degrees, as before , which note in your field- 
beok. This done remove your Inſtrument ro E, and make obſerva- 
tion according to this laſt direQion , and you ſhall find your work 
tobe the ſame as beforezthen remove the Inſtrument from E to G, 
and G toK; and fo to every ſecond angle, be there neyer ſo many, 
and here you ſee that halt the labour is cleerly ſaved,and the work 


the ſame, as if the Inſtrument bad becn placedar eicher angle. 
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CHAP. XXXVI 

How to protraf# any obſervations taken by the 
Circumferentor, according to the dorine of 

tbe Laſt Chapter. OE 


K&S ther lines,quite through the whole paper or parchment, 
as the pricked lines in the ftgure drawn berween L M and NO,and 


| tet the diſtance of each of theſe parallels one from another be 


ſomewhat leſſe then the breadth of the Scale of your Protracor. | 


| Theſe parallel lines chus drawn do repreſent Meridians, and are 
hereafter ſo called, upon one or other of theſe lines(or parallel to | 
| one of them) the Meridian line of ycur ProtraRor noted inthe fi- | 
| gure thereof pag.51, with E F)muſt alwaycs be laid when you pro- 
 tra& any obſervations taken by the Circumferentor as in the 


| Chapter before going, 


Hh Your | 


1 be uſe of ſoveral Liz 8.4. 


| Yourpaperor parchment being thus pre pared,aſſigne any point 
upon any of the Meridians, as A, upon which point place the cen- 
ter of your ProtraQor, laying the Meridian line thereot juſt upon 
rhe Meridian line drawn upon your IT as you ſee itlic in the 
fizure annexed. Then looke in your freld-book what degrees the 
needle cut at A which were 191 degrees, now,becaule the degrees 
were more then 180, you muſt therefore lay the ſemicircle ohathe 
| Protra&tor downwards and holdiug it there,with your protraQting 
pin make a mark againſt 191 degrees, through which point, from 
A, draw the line A B, which contains 20 Chains 75 Links, 

2 Laythecenter of the Protractor on the point B, with the 
meridian line thereof parallel ro one of the pricked Meridians 
drawn upon the paper, and ſecing the degrees cur at B were more 
then 180, viz, 279,;therefore the Semicircle muſt lie downwards, 
and ſo holding it, make a mark againſt 279 degrees, and through 
it draw the line B C, containing 6 Chains 8; Links, 

3 Place the center of the Protracor on the point C, the Me- 
ridian line theteof lying parallel ro one of the pricked Meridians 
drawn on the paper, then the degrees cut by the Needle at your 
third obſervation at C being above 180, namely 216 degrees 30 
minutes, therefore muſt the Semicircle lie downwards , then ma- 
king a mark againſt 216 degrees 30 minutes, through it draw the 

line C D, containing i7 Chains 82 Links, 
| 4 Lay thecenter of the ProtraQor upon rhe point D, the de- | 
grees cut by the Needle at that angle being 525, which, being a- 
| bove 180, lay the Semicircle of the Protrator downwards, and 
againſt 325 degrees make a mark with your protracting pin, 
throvgh which point, and the angle D,draw the line D E, making 
ir ro contain 6 Chains 96 links, | 

5 Removeyour ProtraQor to Elaying the Meridian line there- 
| of upon (or parellel ro)one of theMeridianfdrawn upon your pa- 

per, 43d becaule the degrees cut by the Needle at this angle were 
| feflethen 180, namely, i 2 degrees 30 minutes, therefore, lay. the | 


4 Semicircle of the Protrator upwards, and make a mark againſt 
12 degrees 30 minutes, throuzh which draw the line E F, con- 
| caining 9 Chains 71 Links, | 
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- 6 Lay the center of the Protraor upon the point F, and be- | 
cauſe the degrees to be protracted are above 180, v:z, 342 degrees 
30 minutes, lay the Semicircle of the Protratbr downwards, and 
make a mark againſt 342 degrees 30 minutes, drawing the line F 
G which conteins 9 Ghains 5 4 Links, | | 
And in this manner muſt you protra@ all the other angles G, H, 
and K, and more, if the field had confiſted of more angles, al- | 
wayes obſerving this for a generall rule,to lay the meridian line of 
the Protraor upon (or pn to) one of the Meridians drawn 
upon your paper (which the {mall divifions at each end of the 
Scale of the ProtraQor will help you to do,)and if the degrees you 
are to protratt be lefle then 180 (as thoſe at G H and K are) to lay 
the Semicircle of the Protraor upwards,or from youzand if they 
de above 180 degrees(as thoſe at ABC and D are)to lay the Se- 
micircle downwards, as you ſee done in the figure. 


(7 Nowithſianding the Compendinm in the laſt Chapter, 
where the Inſtrument was placed bur at every ſecond angle, yer 
| the manner of protraRing is the ſame as in this Chapter without 


any alteration, 


; Hh 2 CHAP, 
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| | CHAP, XXXVII. 


© 01 the frame of the 1 able, muſt commodionſly 
| ſupplying the uſe of the PeraQtor, - #14 


£©A—TqaHe uſc of the Plain Table, Theodolite and Circum- 
Y WM ferentor, hath been ſufficiently raught 1n the prece- 
a ding Chapters, and their agreement in all kind of 
A K& "Nia practiſes fally incimated , {o that you may perceive 
I. FJ by what hath been hitherto delivered,that for ſome 
—— kind otwcrks one Inſtrument is betrer then ano- 
| ther, and for large and ſpacious buſineſſes, the Circumferentor is 
| the beſt(the.Needle being 200d, no impediment neere to hinder 
the playing ar vertue thereof)there being only this objetion tro be 
made againſt it, 7zz.that the degrees inche Card are(for rne moſt 
part)ſo ſmalthat they cannot be truly eftimared and ſo may occa- 
ſion the greatcg,crrour in protraCtion For the ſalving of this grand 
inconvenience Maſter Rathborz hath a contrivance in his Book of 
| Surveying)by an Inſtrument which he calleth a PeraRor which is | 
no other rhen a Theodolite,only che Box and Needle is lo farred to 
the center of the Inſtrument that when the Inſtruments fixed in / 
any poſition whatſoever, the Index may becurned abour,.and yer | 
the Box and Needle remain immoveable The benefit.of this .can- | 
rrivance 1S,that wheras in the Circutnicrentor the degrees are,cuc 
by the Needle; here the ſame degrees arc -cut by.-the Index,and 
| therefore are larger, the uſe wheteof is thus. _ 
; Place'the Peracorar any-angle of.a field , and turnitabaurtiill 
; the Needle hang directly over the Meridian line-in theCard then 
fix'the Inſtrument there, and turnthe Index abour-ill chropgh che 
fights you eſpiethe mark or angle you' would lookeat, then: ſhall 
the Index cut the ſame degrees and minutes upon the .Limbe of 
the PeraQtor, as the Needle would: have cut upon the Card of 
| che Circumferentor, if uſeq as is before taught: yet notwithſtand- 
| ing this contrivance you {ce you mult be bcholding to the'Needle, 
| the convenience only being;thart the degrees which you are to note 
-1myour field-book, arelarger upon the limbof the Inftrumentthen « 
[in the Card, whichl conteſſe is ſomthſtig confiderable. 
Nowit any man. have a-defire tomake uſe of this Inſtrument, 
| thinking none better, he.is much deceived, for the Box and: Nee- 
dle being ſcrewed to the index of the Plain Table,and faſtened ro 
the center of the degrees upon the ſame frame of the Tablg, per- 
| formerh che work of the Peraor much better then the Peracor 
| itſelf; for,whereas in the uſe of Peractor,you always let the m_ 
ang 
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hang over the meridian line, and let the Index cut the deg, in this | 
you ſhall {ce that in going round a field, the Needle inthe Card, 
and che Index on-the frame of the Table will cut like degrees, ſo 
that you ha vea Cope teſtimonie for every obſervation with the 
lame tacility,which is no ſmall ſatisfaction. Now becauſe(I know) 
there are ſome which are wedded.to the _uſe of this Inſtrument, 
.and induce all men whom they can perſwade to the ule thereof, 
thinking none ſo good, cr ar leaſt better.l will here in one example 
|. briefely ſhew.zhe uſe thereof, as it is to be. performed by the de- 
grees rojected on the frame of the Plain-Table,and thereby make 
the Plain Table more generall. | 
Let ABCD_-E be a field to be meaſured by the. Index and 
Needle on the Plain Table, ſupplying rhe uſe of the Peradtor. 
1 Place your Inſtrument at;A, laying the Index and fights with 
the Box,and Needle ſcrewed thereto upon. the Diameter of. the | 
| | Table, then thelngex fo lyingyrurn che whole loftramen; abour til 
| the Needle bapgdizealy oyer che MeridianJine in the-Card,then 
 ſcrewtbe Inſtrument faſt, andrprn theIndex abourupon the cen- 
ter-til through the ſights you eſpie your ſecond angle,ar Bithen you 
ſhall ſee that the South end of the Needle will cut upon the Card 


in 
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; in the Box,about 2 18 degrees, 8 the Index(atthe ſame time)upon 


| the Table will cur 218 degrees 10 minnrtes, which muſt be noted 


\ 
' 


os | 


'.and meaſurethe diſtance A B g Chains 65 Links, which you muſt 
' note down in your field- book alſo, 


| 
| 
| 
| 


| 


| 


down in your field book as hath been everall times before taught, 


C By this you may ſee the convenience of counting the degrees 
cut by the Index rather then by the Needle, as here you ſee 
10 minntes are loſt in eſtimation, which the Index giveth 
more 202473 ha {omerimes you may poſſibly miſſe half 
or a whole degree by the Needle, 


2 Place your Inſtrument art B, laying the Index on the diameter 


| thereof, and turn the Inſtrument abour till che Needle hang over 


the Meridian line in the Card; then fixing the Inſtrument there, 
turn the Index and fights ro C,ſo ſhall both the Needle in the Box 


| and cheIndex on the frame of the Table cur 298 degrees zo mi- 


| 


| 


| nutes and meaſuring the diftance B C;you ſhall find ic to contain 7 


Chains 28 Links, the degrees and minutes, and the lengrh of the 
line meaſured, muſt be nared down in your field-book as before. 

3 Place your Inſtrument at C, and lay the Index and ſights up- 
on the diameter thereof, then turn the Inſtrument about till the 
Needle hang over the Meridian line, then fixing ic there, turn the 
Index about till through the fights you eſpie the Pact angle at D, 
chen will both the Needle and Index cut 15 degrees 40 minutes 
theſe degrees and minutes, with rhe ones Fans, diſtanceCD 5, 
Chains 70 Links; muſt be ſet down in your field-book. 

. 4 Your Inſtrument being placed at D, with the Index on the 
diameter thereof, turn it about trill the Needle hang over the Me- 
ridian line, and there fixing it,turn the Index abour till through 
the ſights you ſee rhe next angle ar E, then will both the Needle 

and Index cur 68 degrees, and the diſtance G E willbe 8 Chains 
72 Links, which note in your field-book as before. 

5 Laſtly, place your Inſtrument at E; (obſerving all the former 
cautions)and dire the fights ro A, where you ſhall finde both the 
Needle and Index to cut 142 degrees 45 minutes, and the meaſu- 
red diſtance E A to be 7 Chains 11Links,which notre down in your 
feld-book. 

And thus may you goabout any field, ler ir conſiſt of never ſo 


| many ſides and angles , obſerving alwayes this general rule to 


lay the Index with the Box and Needle, on the diameter of the 
Table, and to turn the Table abour cill che Needle hangs dire&ly 


| over the meridian line in the Card, and then fixing the Table, 


turn the Index about till chrough the ſights you eſpie the mark you 
looke for.then will both the Index and the Needle cut the degrees 
which you muſt note in your field-book;ſo will the colle&ed notes 
of this example ſtand as followeth. 


Degrees 
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Deprees Minutes Chains 


A 218 10 9 65 
B 298 30 9 28 
C 15 40 5 70 
D 68 00 3 72 
E 143 AS 4 $ 


Havitg thus colle&ed _ ſeverall obſervations, you may Pl | 
dro protraR your work as is taught in the next Chapter,which 
eth nothing from that in the 36 Chap. 


C [t will be here obje&ed by the affeors ofthe PeraRor, that 
here ir is required that the Needle ſhould play ewice at 
each obſervation,to which I anſwer;it is true but if you neg- 
le& the laterofthem it is both as ſpeedy and as exaR as | 
the PeraQor, and if you have opportunity to' obſerve both | 
(which you may conveniently do) it wilt then be better. 


CHAP. 
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CHAP. XXXVIIL 


How to protrath any cbſervation taken as in the 
laſt Chapter. 


WS oOu muſt firſt rule your paper or parchment all 0- 
WE 4 ver with parallel lines or Meridians, as i he in 
EdW|che 36 Chapter, and upon one of theſe dians 
3 (aſligne any point at pleaſure, as A, then laying your 
SY W729 ficld-book before you, place the center of the Pro- 
1 *: traQtorupon the point Azthe Scale thereof lying up- | 
- on, or parallel to, one of the meridians ruled on your paper, and 
becauſe the degrees cut at A were above 180 degrees, tz. 218 de- 
grees 10 minutes; therefore lay the Semicircle of the Protrator 
downwards, and againſt 218 degrees 10 minutes of your Protra- 
or make'a mark,through which mark and the point A draw the 
line A B, containing 9 Chains 65 Links. 
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| 


2. Remove your ProttaQor to the point B, which repreſents | 
your ſecond ſtation or anzle, laying the Meridiaa line thereof upon 


| (or parallel to)one of the Meridians drawn upon the paper, and be- 
| cauſe the degrees cut at Bare above 1 80,lay the Setnicitcle down- 
; wards as betore, and againlt 298 dezrees zo minutes make a matk, 


| and throuzh ir draw the line B C containing 9 Chains 28 Links, 


3. Bring your Protrator to C, and lay it patallel ro fome one 


of your Meridians,and becaule the dezrees obſerved at C were un- 
| der 18-,namely15 degrees 49 minures,lay the ſemicircle upwards, 


and againſt 15 degrees 49 minutes make a mark, drawing the line 
C D containing 5 Chaines 70 Links. 
4. Place your Protractcr as before upon the point D, with the 


' Semicircle upwards,and againſt 68 degrees thereof make a tnark, 


and draw the line DE containing 8 Chains 72 Links. 
Laſtly, Remove your ProtraQtor to E, placing ir as before, and 
againſt 142 degrees 45 minutes (which were the degrees obſerved 


| at your (tation atE) make a mark, and through it and the point E 
| draw the line E A, which (if your workbe true) will paſſe through 


te Point A,and will contain 7 Chains 11 Links, 


CHAP. XXXIX, 


How to takes the plot of an Irregular field nithout a= 
| ny other Inſtrmment but the Cham: and by your Scakt 
to protratt the ſame upon paper. 


Ws taught, though it be ſornething tedious : Neither can 
22 it be praftiſed upon Wood-lands,'largge Commons, 
w <= Chaſes, Forreſts, or Mountainous tends, but upon 
| ſmall inclofures only, the manner of effeRing it is as followerh: 
LetABC DE E be a field tobe plorted, Firſt, meaſure every 

ſide thereof beginning at the angle A, ſo ſhall you finde;: 


The ſide A B to Contain 2 Chains 5 Links 


B C I 48 
CD 2 6 
—_— > 75 
F E F 6: I5 
FA 2 52 


Now becauſe the field confiſteth of ix ſides it may therefore be 
reduced into two Trapezias, and beſt ( in this figure) by a-line 
ſuppoſed to be dzawn from the angle F to the angle C. by which 
ſuppoſed line which being meaſured will contain 3 Chains 89 
Links, the whole field is divided ints the two Trapezias A B CF, 
andF CE D. bn 

It Then 
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Then again, if you meaſure with your Chain from Crto A, 


| which will contein 2 Chains 70 Links, and from C to E, which 
conteins 3 Chains 60 Links, you ſhall divide thoſe two Trapezias 
etch into two ___ viz. the Trapezia A BCF intothe Tri- 


ahgles A BC,and A CF: And the Taper FCE Dintothe Tri- 
angles FE C,and C D E. In,cvery of whichTriangles you have 
allthe fides given,by help whercof you may upon paper or parch- 
ment, drawithe exa& figure of your field according to what Scalc 
you pleaſe, in manner following. So 
1 Firſt (raking'into conſideration the ſituation of your field ). up- 
on your papetidraw the line A C conteining 2 Chains 70 Links of 
any Scale, Then; becauſe the fide A B conreins 2 Chains 5 links, 
rake 2 Chains 5 Links from the ſame Scale, and placing one foot 
in A with the other deſcribethearch «6. Likewiſe , becauſe the 
ſide BC conteins 1 Chain 48 Links take one Chain 48 Links 
from the Scale, and placing one foot of the Compaſſes in C, with 
the other deſcribe the arch ca, croſſing the former arch abin the 
point B, then drawing two lines from C'and A, to the point B, 
yau haveprorrafted the Triangle ABC. ! | 
Secondly; For the Triangle A F C, becauſe the ide AF con- 
Treihs2'C. 52 4:tke 2 C.5 2 L.out of yont Scale, and placing one 
Tot i A, with the-other:deferiberhe arch ef. Likewide, becauſe 
PdeF'C conteins 2 Chains 89 L. take »C. 8þ, L:ont of your 
| cale, and placing one foot ot your Compaſſes in C, withithe o- 


ther | 


As 
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ther deſcribe the arch gh, cutting the former arche f in the point 
F, then drawing two lines from A and C to the poine F, you ſhall 
encloſe the Triangle A F C. 

Thirdly, For the Triangle F E C, becaule the fide F E conteins 
2 Chains 15 Links, take 2 Chains 15 Links our of your Scale, and 
placing one foot in F, with the other deſcribe the arch: &, Like- 
wiſe, becauſe the {ide CE conteins 3 Chains 60 Links, take 3 
Chains 60 Lienks our ot your Scale, and placing one foot in C, 
with the other deſcribe the arch/ m2 croſſing the former archi & in 
che point E, then drawing ewo lines from the points F and C, to 
the pointE, you ſhall incloſe, the Triangle FE C, 

Laſtly, Forche Triangle CE D, becaute the fide E D conteins 
4 Chains 75 Links rake 4 Chains 75 Links our of your Scale, and 
placing one foor in E, with the other deſcribe the arch zo like- 
wiſe, becauſe the fide C D, conteins 2 Chains 6 Links, take 2 
Chains 6 Links our of your Scale, and placing one foot in C, with 
the orner deſcribe the arch f q cutting the tormer arch zoin the 
point D, then drawing two lines from the points C and to the 
point D, you ſhall incloſe che Triangle CE D, and fo is your 
worke finiſhed. 

Alrchough this way be ſomewhat tedious, yet if it bebut care- 
fully performed it will effect the rhing intended with much exa- 
neſſe, and the chiefe caution to be obſerved in the performance 
hereof is, char when you meaſure any of the diagonals, as C A, 
CF, or CE, you carry your Chain in a dire& line, which you 
may eaſily doit you cauſe a marke to be ſetup at each oppoſite 
angle, anda ſtick or ſuch like in the mid-way berween the two an- 
ples, as (inthis Example) if 3 ſticks or marks were ereted in 
the Diagonals at the letters O, P, and Q, 
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(Ex CHAP. XI, 


The uſe of the Inſtrument deſcribed in the fifth Chapter 
of the ſecond Booke, as alſo of the Croſſe mentioned in 
 tbeſaxth Chapter. 


=IAving in the 37th. Chapter of this Book 
?| ſhewed how to make the degrees 'on the 
frame of the Plain Table to ſupplythe uſe | 
of the Inſtrument which Maſter Rafhbiwrr | 
ſo highly commendeth, and callerh by the | 
name of the Peraor, I thought good in | 
|| this place to intimate that the Inſtrument 
z}| mentioned in the fifth Chapter of the ſe- 
cond Book will effe& this Worke as well 
as the degrees on the frame of the Table, and for portability ex- 
| ceedeth any of the forementioned, The uſe of this Inſtrument > | 
13 0 7 


_— 


pe EG 


Lis, 4. 


| 350 | The wſeof ſeveral 


ſo obvious, tharI ſhall nor need to give any particular example 
concerning the uſe thereof, ir being the ſame that is already rauzhr 
| intl.e uſe of the Theodolice, and Circumterentor, only you have 
| this advantage, that your ueedle is much longer, and the degrees 
much larger then can be in any ordinary Card. 

In the fixch Chapter of the ſecond Book there is mention made 
of an Jnſtrument called a Croſle,which Inſtrument may be of good 
uſe in ſmall inclo{ures, which conſiſt of few {ides and angles, the 
Inſtrument harh no graduationsupon it, butis only co lay out righr 
an2les in the field ir Tt without protraQing, and foto caſt up the 
" content of any ſuch field by right angled parallelograms, or l3ng 
{quares, and Trian-les, the Inſtrument ar the firſt reducing the 


field into the largeſt right angled parallelogram that may be, 


— 
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5 CHAP. XLI, | 
How totake the true plot of a Forreſt, Chaſe, VVaod, 
Park, or ather large mcloſure, by the Ctrcunnferentar , 
by a mare exatt way then the former, by which you may | 
know before. you begin to prutraf?, mbether your Plot 

| mill choſe or nut, and alfo aifrover mberem you bave er- 
red, fſothat you may gu over that part again, and exas | 
| mine the trutbaf your worke befare you g0 oat of the 


DYIRO Or the performing of this Worke, the Card of the 
S Circumterentor, ( or the degrees on the frame of the 
2 plain Table ) muſt be divided into four Quadrants or 
Quarters, each conteining 90 degrees, and numbred 
| W- by io, 2c, .0, &c.to go, beginning at the Meridian, | 
and fo reckoning to the Eait and Veft points, as in this figure, 
Your Inſtiument being provided with fuch a Card as this fi- 
gure repreſenterh, you may proceed to rake the plot cf the ground 
you intend in manver following, bur firſt provide your field-book 
which (in this caſe ) muſt be ruled with red inke int fix Co- 
lummsthe firſt of which muſt be fo broad,, as to contein the num- 
berg degrees, and the quarter of the Ned in whrch che de- 


recs are cut by the South end of the Needle, the ſecond Column 
is fqrthe Chajns, and Links which every fige of the field contein- 
eth, the four orher Columns which have wyirren ar the head thor- 
| of Neth, South, Eaſt, Weſt, are to hold a certain nymber of Chains 
, and Linksby the addition of which,yor mqy examine yeur worke 
| and difcover whether ir will clofe or nat before you proceed to 
| probraQuion, my | 
| | THE} 
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The ficure of the Card of the Circumferentor. 


The manner of working, - 
LetABCDEFGH Kbea field to be meaſuted, having pla- 
ced markes at every angle thereof, Firſt, place your Inſtrument at 
A, (the flower deluce rowards you) and diredt the fights-to By the 
South end of the Needle cutring 54 degrees in the South-weſt 
Quadranct,and ler the length of rhe line AB,be 5 Chains 12 Links, 
Now you mutt (in the firſt column of your field; haok)fer down 
S$ W 54 dez. omin. repreſenting South-Weſt 54 degrees o minutes, 
an r] in the ſecond Column ſet down 5.12 repre nana 5 Chains 
12 Links. | 


Secondly, place your Inſtrument at.B, and direct the Sighes to 


C, the needle cutting North Weſt 45 degrees, and the lirie B.C con- 

reining 2 Chains 89 Links, EY fc .* 

| ©. :Thurdly, place your Inſtrument at C and dize& the Sights to 
D the needle. cutting North Weſt 76 degrees; and che line CD 

conte'nins; 3 Chamns 35 Links. ie e- TO FA 
Fourthly,place your Inftrument at D & dize& the fight toE,the 


needle cutting North Eaſt 31 degrees: and the line DE conteining 4 
Chains 55 Links; | 


—— err ee int ————————— —— — 


rhe needle curting North Eaſt 56 degrecs,and the line E F contein- 
ing 2 Chains 67 Links, 


W— 


Fifthly, place your Inſtrument at E and 6ire@ your fightsto F, 


EL tis. Re Sixthly/| 


— 


| 
| 
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| Sixthly, place your Inſtrument atF, and dire the fights to G, 
the needle cutting North Eaft 2 1 degrees and the line F G contein- 
ing 2 Chains 24 Links, 

Seventhly, place your Inſtrument at G, and direct the ſights to 
H, the needle cutting South Eaſt 51 degrees, and the line G H con- 

reining 2 Chains 95 Links, ; 

Eightly, place your Inſtrument at H, and dire the ſightstoK, 
the needle cutting Scath Eaft 34 degrees, and the line H K contein- 
ing 3 Chains 25 Links, ] 

Laſtly, place your Inſtrument at K, and dire@ the fights to A, 
the Needle cutting South Weſt 4 degrees, and the line K A contein- 
ing 2 Chains 95 Links. 

Having thus made obſervation of all the angles and meaſured 
all the ſides with your Chain and ſet them ; net in your field 
book, you ſhall finde them to ſtand as followeth. 


The 


i 
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The figure of your field Bock 
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deg. min, C.L.| North | South 


oO O—O— 


0O|FS.I2 
; ©0[ 2.89 
76. 00, 3.35 
3 0014.55 

56 0012.67 | 
00 | 4.24 | | 


< 
= 
—»> 


Zo 
'S 
> 


zi 00/2.95; 
34 00 3-25} 


=SUtitnns 


———— I -— 


4+ ng 2.95 


| =ZOHmTgot> 


— — > CCR me eee 


How to Examine your Worke, whether you have 
truly wrought, or not. 


| -- Your worke being finiſhed, rhe degrees cut by the Needle and 
the lengrhs of the ſides meaſured by the Chain ſer down in the 
firft and ſecond columns of your field book, you may proceed to 
protrating, but it you defire to be farisfied of the truth of your 
work before you goout of the field, you may by help of rhe lines 
of Sines and Numbers very ſpeedily make tryal, and diſcover 
wherein you have erred, and amend that error before you proceed 
further, The proportion is this. 


Pp, Firſt, | 
As the Radius, or Sine of go degrees 
is.to the lengch of the fide of the field in Chains and Links | 


Sois the ſineof the degrees cut by the Needle 
to the lengch in the Parallel in Chains and Links, 


Wherefore, Extend the Compaſſes, from the Sinie of 90, to the 
length of the ſide of rhe field, in the line of Numbers; the ſame ex- 
cent will reach from the fine of the degrees cut by the Needle, to 
che length in the parallel. 


Secondly, 
As the Radius, or figne of 90 degrees | 
is ro thelengrth of the ſide of the field in Chains and Links; | 
$01s the fine of the Complement of the degrees cut by the Needle | 


-\!to rhe length inthe 2eridiar in Chains and Links; 


- Wherefore, Extend the Compaſſes from the fine of go, to the * 
tengrh: of the fide gf the field in theline of Numbers, the ſame ex- | 
tene will reach from the fine of the complement of the degrees cu: | 
by the Needle, to the length in- the Meriddan, 1 | 

C Note: thar' che two columns in:your field;book which ate | 
noted with North and South, are the: 2deh4454#'columns, and che 
ewo columns. noted with Eaſt and Weſt-are the Parole! columns, | 
thac | 


UT ; 
i. 4 : 


J—_ 


BS ns AE” Rd = /- 


—_ 


| 254 _ uſe of ſeveral Lig 
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that isto fay, the line of North and South, noted in the following 
| fiovre with N S, is called the Merrdzar, and the line noted with 
| E W intheſame hzureis called te Paralel, 


EXAMPLE, 


Let it be required to examine whether the degrees be rightly 
taken, and rhe ſides truly mcaſured in this figure, before you be- 
. L1n to protracts 
| Your deg. being noted and your lengrhs of lines orderly placed in 
' your field book, we proceed ro examine the truth ther cot thus. 
| Firſt, The degrees cut by rhe Needle when the Inſtrument was 

placed at A being $. W. 54 degrees, and rhe length of the line AB, 


| 


| being 5 Chains 12 Links, if you extend the compaſſes from tlie 
fine of go degrees, to 5 Chains 12 Links in line of Numbers, that 
' Extent will reach from the Sine of 54 degrees ( which were the 
| degrees cut by the Needlear A) to 4 Chains 14 Links in the line 
of Numbers, which is rhe diſtance in the parallel. And alſo the 
ſame extent will reach from the {ine of 36 degrees (which is the 
| complement of rhe degrees cut by the needle at A) to 2 Chains 
97 Links, in the line of Numbers, which is the diſtance in the Me- 
| ridian, wherefore (becauſe the quarter of the Compaſſe was 
South Weſt ) ſer 4 Chains 14 Links (which is the diſtance in the 
parallel ) in the Column of eſt, and alſo fer 2 Chains 97 Links 
( which is the diſtance in the Merid.an ) in the Column of South, 
and fo have you done with your firſt Station at A, | 
Secondly, The degrees cut by the Needle, when the Inſtrument 
was placed at Bbeing N: W. 45, and the. length of the line 6C 
being 2 C.8$9 L, if you extend the Compaſſes from the fine of go 
deg.to 2 Ch. 89 Lin. in the line of Numbers,thar extent wall reach 
from the Sine of 45 degrees, which were the degrces cvt by tne 
| Needle atB,to2 Chains 4 Links in the line of Numbers, which 
| is the diſtance in the parallel. And alſo the ſame exrent will 
| reach from the Sine of 45,which is the complement of the degrees 
cut by the Needle at B, to 2 Chains 4 Links 1n the line of r1mbers, 
which is the diſtance in the Meridian. Wherefore, (becauſe the 
juarter of the Compaſſe was North weſt) ſer 2 Chains 4 L.( which 
is chediſtance in the parallel) in the Column of »eft, and allo ſet 
2 Chains 4 Links(which is the diſtance in the Meria1an)in the co- 
lumn of North,and ſo have you done with your ſecond Station at B. 
Thirdly, the degrees cut by the Needle, when the Inſtrument 
was placed at C being N. VW. 76, and the length of the line C D, 
being 3 Chains 35 Links, if you extend the Compaſſes from the 
Sine of 90 deg. to 3 Chains 35 Links in the line of Numbers, that 
extent will reach from the fine of 76, which were the degrees cut 
by the Needle at C, to 3 Chains 25 Links in the line of Numbers, 
which is the diſtance in the parallel. And alſo the ſame extent 
will reach fromthe Sine 14, which is the complement of the de- 
grees cutby the Needle at C, too Chains 83 Links in the line of 
Numbers, which is the diſtance in the Meridian, Wherefore, 
| ( becauſe 
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( becauſe the quarter of the Compaſs was, North weſt ſet 5 Chains 
25 Links ( which is the diſtance in the parallel) in the Column 
of Weſt and alſo ſet o Chains 83 Links,(which is the diſtance in the 
Meridian) in the column of North, and ſo have you done wich your 
third Station at C. 

Fourthly , The degrees cut by the Needle when the Inſtrument 
was placed at D,being N. E. 31 degrees, and the lengrh of the line 
DE, being 4 Chains 55 Links, it you extend the compaſſes from 
the fine of 90 degrees; to 4 Chains 55 Links in the line of Num- 
bers, thar extent will reach from the Sine of 31 degrees (which 
were the degrees cut by the Needle at D) to 2 Chains 35 Links 
it the line of Numbers, which is the diftance in the parallel. And 
alſo the ſame extent will reach from the fine of 59 degrees (which 
is the complement of the degrees cur by the Needle at D) to 3 
Chains 93 Links, in the line of Numbers, which is the diſtance in 
the Mcridian, waerefore ( becauſe the quarter of the Compaſſe 
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1 was North Eaſt ſct 2 Chains 35 Links (which is the diſtance in 
the parallel ) in the Column of Eaſt, and alſo ſer 3 Chains 93 
! Links( which is the diftance in the Meridian : in the Column of | 
' N<#th, and ſo have you done with your fourth Station at D. 


| Fifchly, The degrees cutby the Needle, when the Inſtrument 
was placed at E being N.E. 56, and the. length of the line E F 


| 
| | being 2 Chains 67 Links if you. extend rhe Compaſſes from the 
| fine ot 90 degrees to 2 Chains 67 Links in the line of Numbers, 
| that extent will reach from the Sine of 56 de2rees, which were 
che degrees cur by the Needle atE, to 2 Chains 22 Links in the 
| line of Numbers, which is the diſtance in the parallel, And alſo 
| the ſame extent will reach from the Sine of 34,which is the com- 
plement of the degrees cut by the Needle at E,to 1 Chain 50 Links 
| in the line of Numbers, which is the diſtance in the Meridian. 
| Wi:cretore, (becauſe rhe quarter of the Compaſſe was North Eaſt) 
| | ſer 2 Chains 22 Links( which is the diſtance in the parallel)in the 
| Column of Eaft and allo fer 1 Chain 50 Links ( which is the di- 
) ſtance in the Meriaian ) in the column of North, and ſo have you 
| done with your fifth Station at E. 

Sixthly, the degrees cur by the Needle, when the Inſtrument 
was placed atF being NE. 21 dez. and the length of the line 
F G being 2 Chains 24 Links, if you exrend the Compaſſes trom 
the ſine of go degrees to 2 Chains 24 Links in the line of Num- 
| bers, thar extent-will reach from the fine of 21 degrees which 
were the degrees cut by the NeedleatF roo Chains 80 Links in | 
the line of Numbers, which'is the diſtance in the parallel. And 
alſo the ſame extent wil! reach from the Sine of 69 degrees, which 
is the Complement of the degrees cut by the Needle at F to 2 
Chains 10 Links iu the line of Numbers. which is the diſtance in 
the Meridian, Wherefore, becauſe the quarter of the Compaſſes 
| was North Eaſt,{et © Chains 80 Links (which is the diſtance in the 
| parallel) in rhe column of Eaſt, and alfo ſet 2 Chains 10 Links 

( which is the diſtance in the Meridian) in the column of North, 
and ſo have you done with your fixth Station at F. 

Seventhly, the degrees cur, by the Needle, when the Inſtrument 
was placed at G being S.E. 5 deg. and the length of the line 
GH being 2 Chainsg5 Links, if you extend the Compaſſes from 
the Sine of 90 degrees to 2 Chains 95 Links in the linc of Numbers, 
that extent will xeach from rhe ſine of 51 degrees, which were the 
degrees cut by che Needle at G, to 2 Chains 3o Links in the line of 
Numbers, which is the diſtance in the parallel. And alfo the ſame 
extent will reach from the Sine of 39, which is the complement of 
the degrees cur by the Needle at G, to 1 Chain 83 Links in the 
line of Numbers, which 15 the diſtance in the Meri | Fong Vhere- 
| fore, (becauſe the quarter of the Compaſle was Suath Eaſt, ſet 2 
| | Chains 30 Links ( which is the diſtance in the parallel) in the Co- 
' Jumn of Eait, and alſo fer 1 Chain 83 Links ( which is the di- 
; Nance in the Meridian ) in the Columne of South, and ſo have you 


f | done with your ſeventh Station at G. 
b-- | Eighthly, 
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Eightly, the degrees cut by the Needle, when the Inſtrument | 
was placed at H being S.E. 34deg. and the length of the line [ 
HK being 3 Chains 25 Links, if you extend the Compaſſes from 
the Sine of go degrees to 3 Chains 25 Links in the line of Numbers, 
that extent will reach from the ſine of 34, degrees which were the 
degrees cut by the Needle at H, to x Chain $2 Links-in the line of 
Numbers, which is the diſtance inthe parallel. And alſo the ſame 
extent will reach from the Sine of 56, which is the complemen: of 
the degrees cut by the Needle at H, to 2 Chains 68 Links in the 
line of Numbers, which is the'diſtance in the Meridian, VVhere- 
fore, (becauſe the quarter of the'Compaſſe was South Eaſt, fer 1 
Chain 82 Links ( which is the diſtance in the parallel ) in the Co- 
lumn of Eaſt, and alſo ſet 2 Chains 68 Links (which is the di- 
ſtance in the Meridian ) in the Columne of South, and ſo have you 
done with your eighth Station at H. | 


Ninthly, the degrees cut by the Needle, when the Inſtrument 
was placed at K being S. VV. 4, and = length of the line K A, be- 
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| ing 2 Chains $5 Links, if you extend the Compaſſes from the Sine 


of 90 degrees to 2 Chains 95 Links in the line of Numbers, thar 
extent will reach from the fine of 4, degrees which weretiie de- 
orces cut by the Needle at K, to 0 Chains 6 Links in the line of 


Numbers, which is the diſtance inthe parallel; Andalſo the ſame 


extent will reach from the Sine of 86, wich 1s the complement of 
the deorecs cut by the Needle at K, to 2 Chains 92 Links in the 
line of Numbers, which 1s the diſtance in the Meri lian. VVhere- 
fore, (becauſe the quarter of the Compaſle was South Weſt, ſer © 
Chains 6 Links (which is the diſtance in the parallel ) in the Co- 
lumn of Weit, and alſo ſet 2 Chains 92 Links ( which is the 
diſtance in the Mcridian ) in the Columne of South, and ſo have 
you done with your ninth Station at K. 

Having thus gone over every of your angles and ſides, as you ſee 
ere done, and noted them down 1n your field book under their 
reſpeRive Titles, of North, South, Eaſt, and weft, you ſhall finde them 
to {tand as followeth : 


The figure of your field Bock 


| deg. min, C.L., North | South | Eaſt weſt 
AlSW 54 O©O|$.12 2.97 414 
|B NW 45 00[2.89] 2.04 2.04 
(CN W 76 00; 3.35! 0.83 3.25 
DjN E 31 O00[4.55| 3.93 2.35 
E/NE 56 0012.67] 1.50 | 2.22 
F'NE 21 00 2.24| 2.10 0.80 | 

G'$ E ' q13 0013-95 1.83 2.30 

HiS E 34 00{\3.25| 2.68 I.82 

|K $S W 4 oaol[2.95 2.92 0.06 


SUM: 10.49| 10,40 | 9.49 | 9.49 | 


This done, adde all the figures in the North Column together, 
and you ſhall finde that they make 19 Chains 40 Links, and 
adde the South Column, and they make 10 Chains 40 Links alſo, 
Then adde the Eaſt Column, and they make 9 Chains 49 Links, 
Laſtly, adde the Welt column and they alſo make 9 Chains 4g 
Links, 

Now becauſe the Sum of the North column, and the Sum of 
the South column are all one without any difference ; and allo the 
ſum of the Eaſt column, and the fum of the Weſt column alſo e- 
qual, you may be aflured that your worke is true, bur it the ſums 
of the North and South columns, had differed your angles or fides 
had been falſly obſerved. and alſo it the Sums of the Eaſt & Weſt 
columns had differed, it had diſcovered an errour, burbeing they 
agree you may be aſſured your Worke is true, and therefore 
may with confidence praceed to protra&tion, accordinz to the di- 
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© CHAP. XL11. 


How to protra any obſervations taken accord. 
ing to the dirett1on of the laſt Chapter. 


2 2.97,whcreforetake in your Compaſles 2 Ch. 97 
L. and place it upon the Meridian from Ato 1, 

Secondly, in the North column you finde 2,04, take 2 Chains 

4 Links in your Compaſſes and ſer that diſtance upon the Meridi- 
anfrom I to 2. Thirdly, 


fore you, you ſhall finde in the Souch column |- 


| 
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 Thirdly,in the North column you ſhall finde 0.83 take o Chains 
$3 Links in your Compaſſes, and fer that diſtance upon the Me- 

| ridian from 2 to 3. 

| Fourthly, in the North column, you ſhall finde 3.93 rake 3 

| Chains 93 Links in your compaſles, and fer that diſtance upon the 

| Meridian from 3 to 4. 

| Fifthly, in the North column you ſhall finde 1.50 take x Chain 

5o Links in your Compaſles, and ſer thar diſtance upon the Meri- 

dian from 4 to 5. 

Sixthly, in the North column you ſhall find 2.10 take 2 Chains 

10 Links in your Compaſles, and ſet that diſtance upon the Meri- 

| dian from 5 to 6, : 

| Seventhly,in the South column you ſhall finde 1.83 take x Chain 

83 Links in your Compaſſes, and fer that diſtance upon the Meri. 

dian from 6to 7. 

Eightly, in the South Column you ſhall finde 2.68 take 2 
Chains 68 Links in your Compaſſes, and ſet that diſtance upon 
! the Meridian from 7 to 8. 

Ninthly, in the South column you ſhall finde 2.92 take 2 Chains 
| 92 Links in your ye es; and ſer that diſtance upon the Me- 


— - 


ridian from $to A, where it will exaGly fall it you have truly 


wronght, 


| Thus have you found the points 1.2.3..4.5.6.7. and 8 upon the 
Meridian N $S. through every of which points, draw obſcure 
lines with black lead or ſuch like, parallel to the Parallel E W, | 


as the lines 1 B. 2 C.3D.4E.5F.6G.7H.8K. 

| This done, repair again to your field-booke where in the Weſt 
| column you ſhall finde 4 14take 4 Chains 14 Links in your Com- 
| paſſes, and ſer that diſtance upon the parallel from Ato 1. 

| 


Secondly, in the Weſt you ſhall finde 2.04 take 2 Chains og 
Links in your Compaſles, and ſet that diſtance upon the parallel 
iroM I tO 2. 

Thirdly, in the Weſt you ſhall finde 3.25, take 3 Chains 25 
Links in your Compaſles, and ſer that diſtance upon the parallel 


* 
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from 2 to 3. 3D 

Fourthly, in the Eaſt you ſhall finde 2.35, take 2 Chains 35 
Links in your Compaſſes, and ſer that diſtance upon the parallel 
from 3 to 4. 

Fifthly, in the Eaſt you ſhall finde 2.22, take 2 Chains 22 
Links in your Compaſſes, and fer that diſtance upon the parallel 
Lee from 4 to 5. 

; Sixthly , in the Eaſt you ſhall finde 0.80 take o Chains 80 

Links in your Compaſles and fer that diſtance upon the parallel 
froms5 ro 6. | 

| Seventhly, in the Eaſt you ſhall finde 2.30, take 2 Chains zo 

| Links in your Compaſles, and ſer that diſtance upon the parallel 

| from6to 7. 


| Eightly, in the Eaſt you ſhall finde 1.82, take 1 Chain 82 
"ER 7 | ft h Links 
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Links in'your Compaſſes, and ſet that diſtance upon the parallel! | 
from 7 t0 8. 

Ninthly, in the Weſt you ſhall finde 0,06 take o Chains 06 
Links in yovr Compaſles, and ſet that diſtance upon the parallel 
from 8 to A. where it will alſo exactly fall it you have truly 


wrought. 


Thus have you found the points 1.2.3.4.5.6.7.8. upon the Parallel 
E. W. through every of which points draw obſcure lines with 


black lead or ſuch like, parallel to the Meridian $ N, as the 

lines, 1 B,2C.3D.4E 5F.6G.7H.8K. 

This done, you ſhall finde that the line 1 B which is drawn pa- 
rallel to the Parallel E. W, and the line 1 B which is drawn pa- 
rallel to the Meridian $. N. will croſſe one another in the point B, 
whereforea line drawn from A to B ſhall repreſent the ſideof the 
field A F, andif you have wrought truly you ſhall finde it to con- | 


tein. 5 Chains-12 Links. 
Likewiſe 


es, Ml. 
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Likewiſe, the lines 2 C and 2 C croſſe one another in the point C 
| Likewiſe, the lines 3 D and z D croſle one another in the point D 
Likewiſe, the lines 4 E and 4E crofſe one” another inthe point E 
Likewiſe, thelines5 F and 5 F croſſeone another in the point F | 

Likewiſe, the lines6 G aud 6 G crofle one another in the point G 
Likewiſe, the lines 7 H and 9 H croſle one another in the point H 
Likewiſe, the lines 8 K and 8 K crofle one another in the point K 


Now if yon draw the lines A B. BC. CD. DE.E F.FG. 
' GH. H K. and K A. you ſhall have upon your paper or parchment, 
the true and exa©t figure of the land you Surveyed, and this way 
for cxaQneſle, exceederh avy other that I know off. 
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| CHAP. XLI1I 


a Sh to finde how many Acres , Rocads and Pcp- 
cbes, are contained in.any piece of Land the plot 
thereof being firſt taken by any Iniſirument. | 


Avirg ſhewn how to take the plot of any field or other 
a incloſure ſeveral 'ways, and alto ro protra& the ſame 
s upon paper; it is now neceſſary to thew how the con- 
tent thereof may be atrained, that is to ſay, how ma- 
ny Acrcs, Roods and Perches, any field fo plotted 
doth con-ein : In the pertormatrice hereof you mnſt conſider thar 
the original of the menſuration of all ſuperficial figures, ſuch as 
Land, Board, Glafle or the like, doth depend upon the exa& mea- 
ſuring of certain regular figures, as the Geometrical Square, the Loy 
| Square or Parallelogram , the Triangle, the Trapezra, and the Circle: 
| therefore, if any plot of Land bo be meaſured be nor one of theſe 
| figures,it muſt (before it can be meaſured)be reduced intofome of |.” 
theſe forms : I will therefore in the firſt place ſhew how to mea- 
{ure any of theſe figures ſeverally by themſelves, and afterwards 
| how to reduce any other irregular figure into ſome of theſe regular 
forms, and laſtly, to meaſure them by the ſame rules : and firlt, 


| Of the Geometrical Square. 


A Geometrical Square isa figure conſiſting of four equal ſides 
and angles, as is the Square ABCD, whoſe fides are all e- | 
qual to the lize Q R,which conteineth ſix equal parts, which may | 
be attributed either to Inches, Feet, Yards, Perches, Chains,or any 
other meaſure whatſoever, "+ ®.16, © 30. 
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| Now,to find the ſuperfici- : 

| al content of ſuch a Square, D:___ 

| you muſt multiply oneof the | © 

| {ides in it If, and the product |: 
of that multiplication ſhall 
be the content of the Square. 


| EXAMPLE. 

Suppoſe the Square ABCD 

| tobea piece of Land,and the 

{ide thereof to contain 6 Per- | 
ches, therefore multiply 6 in 

ic ſelf,and the product will be | 
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36,and ſo many jp doth A B 
the ſquare piece of Land con- ;p» ____ ERP. 
tain, Ch qrhnhoooynnint — 


Of the long Square. 


Long Square is a figure conſiſting of four ſides , as the fi- 

gure ABCD, the two oppoſite ſides whereof are equal, 

as the fides A Band C Daand likewiſe A C and BD, each of the 

ſhorter {ides,containing 7 Perches, 8 the longer ſides 13 Perches, 
To finde the ſuperficial 4 , ,  _ 13 

content of this long Square or | Nw WIT IINEY : 


mn am Rn, 


Parallelogram , you muſt 
multiply one of the longer 
ſides * one of the ſhorter, * þ 
| and the [erm will ſhew + 
| the ſuperficial content therof, bh 
i Example, The longer {ide of the Square contains 13 perches,and 
the ſhorter 7 perches,now if you multiply 13 by 7the prodn& wil 
be 91, and that is the content of the Square in Perches, 
Of the Triangle. 

A Lthough there be ſeveral kindes of Triangles , yet in reſpe& 

they areall meaſured by one and the ſame rule, I will there- 
fore add one example for all, which is general, 
Half the length of the 
Baſe betng multiplyed B 
by the _ of the 
perpendicular, ſhall be 
equal to the area of 
the Triangle, 


—_— i —_— 


Or, Half the length | 
of the Perpendicular NJ 
betug multiplyed by 
the Ss Baſe 4 Jil be 
the content of the Tre ds 


argle, 
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EXAMPLE, | 
- Snþpoſe you were to finde the area or content of the triangle | 
ABF,the Baſe thereof A F containing 58 Perches, and the per- 
pendicnlar BE 24 Perches. 
| "Now if you multiply 12 (which is half the length of the per- 
pendicular B E)by 58 (the length of the whole baſe AF) the pro- 
dud will be 696, and that 1s the area or content of the Triangle, 
Or if you multiply24(the whole length of che perpendicul ar}by 
29 (the length of half the baſe) the produd will be 696 as before, 
Or avain : if you multiply 58 (the whole length of the baſe' by 
24 (the whole length of the perpendiculat) the produ& will be 
13924the halt whereof 1s 696, the area or content ofthe Triangle, | 


. as before. ; | 
Of the T rapezia. 


Trapezia is a figure conſiſting of four unequal fides,and as many 
unequal angles, as is the figure A BCD. 
To meaſure this Trapezia , you muſt firſt draw the diagonal 
{ line BD,for by this means the figure is reduced into two Triangles, 
as ADB,and CD B, then if you ler fall the perpendiculars from 
the points A and C, you may meaſure them by the laſt examples, 
as two T riangles ; tlie ſums whercof being added rogether will be 
the area or content of the whole Trapezia. | 
EXAMPLE. L 

Having drawn the line B D, and fo reduced the Trapezia into 
two Triangles, and ler fall the perpendiculars A E and C F, upon | 
the line B D, which is the common baſeto both the Triangles. you 
may finde thearea of the whole Trapezia, thus 
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Supoolc the per- 
pendicular CF, 
were 102 perches 
theperpendicular 
AE 118 Perches, 
and the baſe BD 
(which is com- 
mon to both Tri- 
angles)zooPerch- 
ES, 

Now.if accord- 
ing to former di- 
rections,you mul- 
ciply 300 the baſe, by 59 half the perpendicular A E, the produt 
wil be 17700, for the content of the Triangle A BD. 

In like manner, if you multiply 300 the Baſe , by 51 , half the 
perpendicular F C, the Product will be 15300, for the content of 
the Triangle B CD. . 
 Nowif youadd the contents of theſe two Triangles together ; 
 hamely, 17700, and 15300; the ſnmof them will be 33000, and 
| thatisthe content of the whole Trapezia ABC D. 
| But this work may be performed with more brevity thus, 


In 


— 
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| 


' In refpe@ the Baſe BD is common to both the Triangles, you 
| may therefore add the two perpendiculats together ,' che half of 
| which being maltiplyed by the whole Baſe, the product will ſhew 
the content of the whole Trapezia. 


EXAMPLE, 


| - Thetwoperpendiculars 118 and 102 being added together,the 
' ſumme of them is 220, the half whereof is x10, this number being 
| multiplied by 300 (the whole length of the common bale) giverh 


| 33900the content of the whole Trapezia. 


| 

| 

| You may multiply the ſum of the perpendiculars by the, length 
| of — half chat produc will be the contentof the Trape- 
zia allo. 


O RB, 


Of irregular Figures how toreduce them into 
Triangles or Frapezias, axd to caft 
up the content thereof. 


LE: ABC DEFG Hbe the figure of a Field drawn upon your 
Plain Table, of otherwiſe protraRed upon paper , according 
' toany of the former direRions, 


| 
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In regard that the Field is irregular, that is to ſay, it is neither | 
Square, Triangle, or Trapezia , it mult therefore (before it can be 
meaſured) be reduced into ſome of _ forms, which toeffe& do 

i thus 
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thus draw lines from one angle to other, as the lines AD, DB, 
| A F,and F H,then will the whole figure be reguced into fix Tri- 
angles, as | 


the Triangle B C D,IC4 the Triargle AEF, 
che Triangle A D Nob the Triangle A F H, 
the Triangle AD E,YC6 the Triangle F GH, 


UI) WH 


Theſe ſix Triangles being meaſured ſeverally, according to the 
former direCtions; and the contents of them all added together in- 
to one ſum, will ſhew the area or content of the whole field, As, 


iq 
(| 
& 
if | 
ik 
(lf 
s 
44% | 
| 


| BCD 72 | 
A DB 84) 
Suppoſe the Triangle -0 - ſhould contain _— Perches. | 
AFH 165 
FGH v 66 


—.T wi.ÞAw..4 


| Theſe fix numbers being added together make 618 perches,and 
| | that is the area or content of the whole Ficld in Perches. 
But for an abreviation of this work , you need not to finde the a- 
| rea of every Triangle, but of every Trapczia,as is before taught,for 
the figure is as well divided into Trapezias as Triangles , namely, 
| into/the Trapezias ABCD, ADEF, AFGH. 
| By this means you need bur to finde the area or content of theſe 
| 
| 


——_ 


three Trapezias, which will abbreviate nigh half of the Arithme- 
tical work, for if you meaſure the three Trapezias ſeverally , as 
hath been taught 1n this Chapter, you ſhall finde 


<FABCD 156 
The TrapeziagA DE F), to contain g 31 CPerches, 
AF GH 231 


[ Theſe three uumbers being added together produce 618 exa- 
| ly agreeing with the former. 


C Herenote, thatar any time when you reduce any irregular 
"plot into Triangles, your number of Triangles will be leſs 
by two then the number of the fidesof your plot, as in this 


| figure,the plot conſiſted of 8 fades , and you ſee it is redu- 
cedinto 6 Triangles, 
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| | | 

Of the Circle. 
| He proportion of the Circum- 
| To of any Circle is to its 
| diameter, aS 7 tO 22, 


Now to finde the area or con- / 
| 


- tent of any Circle, you muſt mul- 
; tiply the diameter there of in it 
| ſelfgand —_—__— ſum by 11, 

| which produ& being divided by \ _ } 


| T4, ſhall give you the area of the A a 
; Circle. 3 
| EXAMPLE, 


| InthisCircle ABCD, let the 
diameter thereof D Bbe 28,which multiplied in it ſelf giveth 784 

this number multiplyed by 11 giveth 8624, which being divided 
by 14; the quotient will be 616, and thar is the area of the Circle 


T he Circumference of aCircle being given, 
zo finde the Diameter, 


Ultiply the Circumference by 7,and divide the produ& by 23; 
Ms Quutiene ſhall beche lexpph of che Diamneten 9 9s 


EXAMPLE, 


Let the Circumference of the Circle AB C D be $8,this mul- 
' tiplyed by 7, giveth 616, which being divided by 22,giveth 28 for 
| the Diameter DB. 


| 
| 
| 
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CHAP. XLIV. | 


Of the manner of caſting up the content of any piece 
of Landin Acres, Koods and Percbs, by Me 
ſter Rathborns Chain, 


SN the fifth Chapter of the ſecond Book, you have 
& a deſcription of Chains in genezal , and more parti- 
SA (5&2, cularly of Maſter Rathborns and Maſter Gunters, In the 

>, meaſuring of Land by Maſter Rathborns Chain , you 
call every Pole or Perch thereof (which is divided 
into a 100 Links) a #zzte, and every ten of thoſe Links you call a 
Prime,and every fingle Linke you call a Second, 


Now | 
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—* Now becauſe there are divers that fancy this Chain rather then 
any other, becauſe it giveth the content of any Superficies meaſu- 
| red therewith in its ſmalleſt denomination , namely, in Perches 
| and parrs of Perches, ſo that when any Superficies is caſt up and 
brought to Perches,it may eaſily be reduced into Roods and Acres. 
| Now (for their ſakes that affe& this Chain) I will ſhew the uſe 
7, thereof, and afterwards of Maſter Guters Chain , leaving every 
man to take his choice, and uſe that which liketh him beſt, 

Suppoſe that the figure B were a piece of 

| Land lying in a long ſquare, which being 
meaſured by Maſter Rathboras Chain ſhould 
B contain in length 16 #;tes, 2 Primes; and in 
breadth 1 #-itte, 3 Primes, 2 Seconds, and that 

+ it were required to finde the area or content 
thereof in Perches , which toeffe& you muſt 
multiply the length by che breadth as is taughr in the laſt Chap- 


— 


ter, thereforc, the length being 16 #2:tes, 2 Primes, and the breadth 
? x Unite, 3 Primes, 2 Seconds, theſe two numbers multiplied rozether 
ſhall produce the area. en 
Ser your numbers down as you are taught in the WF | 
5th Chapter of the ſecond Book,or as you ſee them "hl 
ſtand in this Example , with a prick over the head of 112 


every fraQion : under theſe numbers draw a line, 324 
and multiply them together in all reſpe&ts as if the 486 

were whole numbers , and then the work will ſtan 162 | 
thus, the produdt of your multiplication being a216:4 | 
-21384. Now becaule in your two numbers,Tzz.your multiplicand 
and your multiplyer;there are rhree trations, namely, one in your 
multiplicand,and two in your multiplyer,you muſt therefore(with 
a daſh of your pen) cut off the three laſt figures of 

the produR towards your right hand, and then will 21'384 
your product ſtand thus, the three laſt figures wher- 

of arc the numerator of a fra&tion , whoſe denominator is 1000, 
and the other two figures towards your left hand are Integers of 
your multiplication ; ſo that the ſum of this multiplication is 
21 perches, 5372 parts of a perch, which is ſomething more then a 
: third parrof a perch. . 

But to expreſs the exact quantity of theſe fraCions in a buſineſs 
of rhis nature were ſuperfluous,onely obſerve this one Rule for all, 
namely, that if the figures cut off come neer toa Unite , that is, 
when the figures cut off are neeras much as thoſe underneath 
them, or the firſt figure cur off is either 9,8, or 9, you may then 
increaſe your whole number by a Unite , and not at all regard tho 
fra@ion. 

Bu for your further praQtice take another Example, which let 
be a a piece of Land containing in breadth 5 #xites , 6 Primes 3 Se- 
conds, and jinlengrth, 15 Unztes, 4 Primes, and 2 Seconds, which place 
| as before, 
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Now if you multiply theſe numbers one by ano- T 
ther as if they were whole numbers, then will they ' 242 
| ſtandas inthe margin , the product being 868146, 563 
from whence take the 4 laſt figures ( becauſe there 4626 - 
are four fractions in your two numbers) there re- 9252 


mains 86 perches, and 3:45 parts of a perch; now .__77© 
becauſe 8146 is necr to 10000, I add 1 to $6 , ma- 86/8146 
| king it $7 perches, diſ-regarding the exceſs as immaterial, 

In like manner, ſuppoſe the perpendicular of a Triangle ſhould 
contain 1 #zite, 3 Premes, 2 Seconds, and half the Length of the baſe 
ſhould contain 16 #nttes,.2 Primes, thefe, numbers being placed as 
thoſe before, and multiplied one by another,will produce this pro- 
duct 21384 from whence cut off the three laſt figures ( becauſe 
there were three fra&ious in your numbers multiplyed) and there 


— — 


will remain 21 perches, and 7:32 parts of a perch, which being bur 


of (mall value you may reje&, 


CHAP. XLV. 


x 


| How to reduce any number of Perches into Roods 
| and Acres,or any number of Acres and Roods 
| t#nto Perches. 


Aa Y a Statute made the 33 of Ed. 1. an Acre of ground 
Q 2 ought to contain 160 ſquare Perches,and every Rood 


& of Land 40 ſquare Perches , and every Perch was to 
Y contain 16 foot and 4 half, Now , if any number of 
WW Perches be given to be turned into Acres, you muſt 
umber given by 160(the number of perches contained 
in one Acre)and the quotient ſhall ſhew you how many Acres are 


Age ens = OO——— 


it be under.40) it is Perches ; but if the remainder exceed 40, then 
you muſt divide it by 40 (the number of perches contained in one 
Rood) and the quotient ſhall be Roods , and the remainder Per- 


ches. 
EXAMPLE, 


Let 5267 perches be given to be reduced into Acres,firſt,divide 
5267 by 160,and the quotient wilbe 32,and 147 remaining,which 
divide by 40, the quotient will be 3, and 27 remaining, ſo that the 
whole amounteth to 32 Acres 3 Roods and 27 Perches, 

Again,ler 5496 Perches be given to be reduced into Acres;firſt, 
divide 5496 by 160, the quotient will be 34, and 56 remaining, 
which 56 being divided by 40, the quotient will be 1 ,' and 16re- 
maining , ſo that the whole will be 34 Acres 1 Rood and 16 
Perches, y 


To 


contained in thatnumber of Perches, andif any thing remain/(if 


| 
| 


| 
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T oreduce Acres into Perches. 


His is but the converſe of the former, for (as before) to teduce 
| perches into Acres, you divided by 160,you mult now , to re- 
| duce Acres into Perches, multiply by 160. 


EXAMPLE, 


Let 32 Acres 3 Roods and 27 Perches, be given to be reduced 
into Perches: firſt, multiplythe 32 Acres by 160, 

and the produ& will be 5120, then multiply the z 5120 
Roods by 40, the produGt is 120 , theſe two pro- 120 
duds, and the 27 Perches being added together, 27 | 
che ſum will be 5267 , 2nd ſo many Perches are 5267 © 
contained in the forcſaid number of Acres, Roods 

and Perches : and thus much concerning the uſe of Maſter Rath- 
i bor,s Chain. 
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CHAP. XLV1. 


How to caſt up the content of any piece of Landin 
Acres, Roods and Perches, by Mafter Gunt- | 
ET'S Chain, , 


_ 


FF” N meaſuring by Maſter Guzters Chair, you are in 
RE _ account only to take notice of Chains and 
29) Links, as was before intimated in the deſcripti- 
7: on thercof, Cap.7.Z14-2, Suppole then that the 
| figure B were a piece of Land lying in along 
y Square, and that being meaſured by Maſter Guz- 
ters Chain ſhould contain in length 9 Chains 50 
| Links, & in breadth 6 Chains 25 Links. 
. Seryour numbers down as before is taught 
1 & as in this Example, drawing a line ke 
| them, then multiplying them together, you 
5B ſhall finde the ProduR tobe 593750, from 
which Product you muſt always cut off the 
— five laſt figures towards the right hand 
| with a daſh of your pen , then will thePro- 
dud ſtand thus, 5193750 , fois the 5 towards the left hand com- 
| pleat Acres, and the 93750 hundred thouſand parts of an Acre, 
' which 93750 being multiplyed by 4, the number of Roods inone 
| Acre,the Product will be 375000, from which produdt cutting off 
five figures towards the right hand as before, it will ſtand thus, 
3,75000, ſo is the 3 — the lefr hand compleart Roods , p-_ 
the 


OTLI———_ —— 
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the 75coo hundred thouſand parts of a | 950 | 


Rood, which being multiplyed by 40, the 6 | 
number of Perches in a Rec ; '- ——_ x. 


wiltbe 30000co, from which cutting of the _ 

five laſt figures towards the right hand, the Ei. 

Product will ftand thus, 30] 00900, and the — 

39 towards the left hand is the number of 5193750 | 
| Perches, and ſothe Arca or content of the LES... | | 
| whole piece wjll be 5 Acres, three Roods 2[75000 | 
; and 30 Perches. Or the 93750 hundred + 
, thouſand parrs of an Acre may be reduced | mm | 
' into Roods and Perches by help of rhe Ta- ET 
| ble following. | / 
| For it you look for goooc, under the title 7 Fn 
; Li-aks (which 1s the firſt figure with Cy- = . 
| phersadded)you (hal find againſt ir 3 Roads, pore ho 
| 24 Perches, then look for 3750, and againſt —_ : = | 
| it you ſhall finde 6 Perches, all which being | 70500 : 2 | 
| added together as here you ſce, the areaor | 60000 2 T 6 | | 
; content of the whole piece will be 5 Acres,z | 592900| 2| © 
| Roods and 30 Berches. 40000| 1] 24 
| 30000| | $ 

=— & 3 30000] ol 32 
| 5 oo og gone: © 16 | 
| © 
| 5 2 8750 (s . | 
— $125| © 3 
3 03 30 | 6875 ©] 12 
6875] e|I1 
Another Example. ee bag F 
| 59251.0 J* 
| Suppoſe the baſe of a Triangle ſhould { 5299 o| 3 | 

contain 16 Chains 56 Links, and half the | 4375; © 7] 

Perpendicular of the ſame Triangle 4 | 37% © y 

Chains 32 Links, theſe being multiplyed 2 » 8, | 

one in the other will produce the area or Oo 5 » A | 

consens of the whole Triangle. jagel { - 
624- 1 
Set your numbers down as in the margine 16,56 

is done, and multiply one by the other , ſo 4931 

will the Produ@ be 715392, from which © _ 

cutting off the five laſt figures towards the R.- 

righthand, there will be left before the line 6624 

of partition 7 , which is 7:compleat Acres, como 

and behinde the line there will be 15392, 7115392 

which are hundred thouſand'parts of an Acre, and how much Me 

tharis, the Table will eaſily ſhew; for if you looke in the firſt Co- TI 

lumne for 10000, againſt ir you ſhall finde 00 Roods 16 Perches , 

.then looking for 5392 you find itnot, bur the neereſt thereto is 

Mm 5625 | | 


wo 


3 
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' 3 © A 5625,againſt which there ſtandeth 9g Per- 
7 oo © Cches, all theſe-numbers being added toge- 
| 16 therwill produce 7 Acres, o0 Roods, 27 
9 Perches , which 1s the Area of the Tri- 

7 OO 27 angle, | | 

Thus may you finde the area of any Triangle 'or Parallelogram 
very eaſily by one multiplication and addition, which is much ea- 
Ger then the way of caſting up by Maſter Rathborys Chain. - 

By this manner of work if the length and breadth of a lon 
Square or Parallelogram given ſhould be 9 Chains 75 Links , oY 
6 Chains »5 Linksthe area of ſuch a long Square would be found 
to be 6 Acres, 00 Roods 15 Perches. Or the length and breadch 
being 12 Chains,q2 Links, and 1 Chain 36 Links,the area or con- 
tent will be found to be one Acre, two Roods, 30 Perches. Alſo, | 
the length and breadth being 12 Chains 86 Links, and 5 Chains, 
25 Links, the area will be found to be fix Acres, three Roods, 00 
Perches. : | 

Bur leſt you ſhould be deſtitute of this Table when you have 
need thereof, you may have ir put upon ſome ſpare place of your 
Inſtrament; or rather (inſtead of this Table) a Scale , which I will 
now ſhew you the uſe of , which performetrh that work far better 
and more eaſily then the Table, and may conveniently be gradua- 
ted upon the Index of your Table, the dividing and numbering 
whereof is well known to the Inſtrument maker. 

The Scale confifterh of two parts, one whereof is ſquare Perch. | 
es, the other ſquare Links, the Scale, of ſquare perches proceed- 
eth gradually from 1 to 40 with ſub-diviſions, and is numbred by 
5310, I 5320, &C. to 40, The Scale of ſquare Links proceedeth gra- 
dually from 1 to 25000, and is alfo ſub-divided and nnmbred by 
1000, 2000, &c,to 2 5000, equal to x Rood or 40 Perches. 


T be uſe of the Scale of Reduttion. 


We will inſtance in the ſecond example before-going,where the 
_— and breadth of the long Square was 16 Chains 56 Links 
and 4 Chains 32 Links, theſe being n——_ together produce 
715392zand the five laſt figures being cur off, there 15 7 Acres and 
15392 remaining, now to finde how may Roods and Perches this 
is,look in the Scale of Square Links for fifteen thouſand three hun- | 
dred ninety two, and againſt it, in the Scale of ſquare Perches you 
ſhall finde 24 Perches, andabove half a Perch, 


e Another Example. 


| Letuscakethe firſt Example before-going, wherethe numbers | 
| multiplyed were 9.50,and 6.25, theſe being mulciplycd one by an- 

| other produce 593750, and the five laſt figures being cut off, there 

| will be 5 Acres,and 93750remaining : now to know how many | 
| Roods and Perches are contained therein by the Scale. 
: C You | 
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— 
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one Rood or 49 Perches, as appeareth by the Scale it 
ſelf , and alſo by the Table , x £m 50000 equal to two 
Roods, and 75000 equal to z Roods; therefore, if your 
number remaining exceed 25000, and be under 50000, 
you may conclude x Rood and odd Perches to be con- 
| tained therein.If it exceed 50000, and be under 75000, 
you may conclude two Roods and ſome odd Perches to 
f be therein. It above 75000, you may then conclude 3 
| Roods and odd Perches to be therein. 
| 

| 


Now in this Example, the number remaining is 93750, which 
| becaule it exceedeth 75000, I conclude there is 3 Roods contained 
; therein; which Ifer to the 5 Acres,and ſubſtra& 

75 000 from 93750, the remainder I a & © 
this number , eighteen thouſand ſeven hundred 5 3 3o 
and fifry,I ſeek in the Scale'of Square Links , and right againſt it 
| I find 30 Perches, which added jo the former;giveth 5 Acres, 3 

Roods, and zo Perches, which is the area or content required. 

Thus you ſee with what celerity and exa@neſsthe Scale effeR- 

eth your deſire, andcherefere ler it be graduated upon the Index 

of your Table that it may always be ready at hand when you have 
need thereof. The conſtrudtion of this Reducing” Scale I received 
of my honour'd Friend S.F, deceaſed. 


w CHAP.* XL VII . 
| Containing diverscompendious Rules for the tea- 


ficies, and otber neceſſary Concluſu0ns incident 
to Surveying, by tbe Line of Numbers. 
| FEEIQHe line of Numbers is of ſingular uſein caſting up 
ea Fa of the Coritent of: any Superficies,, and for Land 
meaſuring eſpecially: Maſter. Gerter harh {everal 
# Propoſitions, like unto which, Iwill-inſert {even o- 
ther Propoſitions which will be af fingular uſe in 
—== thepra@ice or Surveying. "1 | 


| 17 he length and bjeadibef aright angled Paral- 
lelogram or long Square being givenzs Percher, 
#0 finde the content thereof in Perchess _ 


As 1 Perch, is to thebreadth of the Parallelogram in Perches; 
| Soisthelengrhin Perches, to the content in Perches, 


 dycafting up of the Content of any plain Super- | 


Mm 2 EF In 


C You muſt conſider that 25000+ſquare Links are equal to 


4 


| 


q— 
| 
{ 
| 


Lis 


! 2: The length and breadtb of a long Square be. 


 ' $0 thelengthrofihe long Square A Bbeirg x2 C 
ah®the breadth B'C'9 Chains zo Links,the area wr 
be tt Attes; 37 iparts;or 1 Rood'zo Perches; for, © 


ſame extent will reach from t2*Chains 50 Links, to 11 Acres 37 


T he uſe of ſeveral 
| FPPOeR D In this long 
/ | Square or Paral- 

; 1 lelogram ABC 
| /  Ds,it the breadth 
| | thereof C B be 
Py 36X| 363 Perches, and 
| 7 the length there- 
/ of A B50 perch- 
/ es , the content 
F4 will be found to 

/ be 1820 Perches: 
i ' Fo B for, 
Ee It you exterid 

the Compaſſes from 1 to 363 the length , the ſame extent will 
reach from 50 the breath , - to 1820 , the area or content in Per- 
ches, which you may reduce into Acres as is taught in the 41 Chap. 


ing given in Perches, to finde tbe content in A- 
tres. oh 


+. As 160, tothe breadrhin Perches; 
So the length in Perches, to the content in Acres. 


So in the former figure, if the length thereof A Bbe 50Perches, | 
and the breadth thereof 363, the content will be bound to be 11 A- | 


cres 40 parts, which is 1 Rood 20 Perches ; for, 
If you extend the Compaſſes fron 1bo'to 363, the ſame extent 
willreach from goto 11 Acres 40 parts. _. | 


3 The lengtb and: breadth of » Parallelogram be- 

typ proven te Chains to ind the contentin Acres, 
As 10, tothe breadrh'in Chains; © 2 

_ che length in Chains, ro the content in Acres. ..--+.--. 

wa 


hai $4 
Mb 
IF you extetiditheGompaſſes from roy0'9 Chains 61 


So the fength of the Baſeyrorhe coriteht in Actes. 


. 
- - 
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parts. _ wa ' , Ly i ' 

4 Flavin the Baſe and perptudicular of aT rian- | 
© RE prueu i Percbvi, to finde the content in A- 
CYES. Ao v5: 3. AY 103 FALEIHOTRD » 

21 As 3205t6the Perperidichlar ; - 


| 


SO |. 
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Soin the Triangle L AB, if the line B D betaken for the Per- | 
pendicular of the Triangle, then the length of the baſe being 50 
Perches, and the perpendicular 36;, the area will be found tobe 5 
Acres 22 parts, which is 2 Roods 30 Petches, then, 

If you extend the Compaſſes from z20to 36; the Perpendicu- 
lar, the ſame extent will reach from 50 the length of the baſe, to 
| 5 Acres 22 parts. CST 


5 T be Baſe and Perpendicular of aT rianglebe- 
ing given inChains, to. finde the content in A- 
- Cres. 
As 20,to the Perpendicular, 


So the Baſle, tothe content in Area, 


| Soin the former figure , If AB 12 Chains 50 Links be taken for 
the Baſe, andBD 4 Chains 55 Links for the Perpendicular of che 
| Triangie A LB, thegrea (by this proportion) will be found to be 
| 5 Acres 68pates, that is, 5 Acres 2 Reods 30 Perches;therefore;;:; 
If you extend the Compaſſes from 20, to 4 Chains 55 Links;the 
ſame extent willreach trom 12 Chains 50 Links; to 5 Acres :68 
parts, which is 2 Roods 30 Perches, I 


6 The Aregor ſuperficial content of any piece 

| Land being given atcording to one kinde L 
- Perch; to fondethe contemthereof actordingto 
Y another kinde of Perch. UAV, Oh SURAT GS 


Asthe length of the ſecond Petch, 
To the length of the firſt Perch, _.. 


- + Sothecontent in Acres, | 
7 Togfonrtiranitb&@z” [1 OEED £57 
' Andthat fourth nutnberto che contetir in Actes tequired,, 


-'Suppofe' 'the Tigure 'B were a' © 
piece 'of Land'; which being plor-' 7 © 
rtedand caſt u by Chath of 18: oy 
foot | and an h if to the "Perch, 
Mould eohiatn 8 Acres; aridthatic'” 


Ws ro the hoon op frotn 18'e0 16+, ent will 
reach fretti'8 to 7.30, and irbm 4.30 to 6.72, and fo many Acres 
heels che figure B cotitaif{if it wete meaſured by a Perch of x8 | 
ito _ COTO 7 He | | 7% 


- ” o 
_—— _—_—_ —_—_ 7” - 
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— 


breadth of the Furlong required, 
- 5 "FO x matt, | 


 ... Iris therefore neceflary for a Suryeyor to know. how readily tg 


G T-| 
7 Having ihe length of iLe Frrlirg to findthe 
breadth of the Acre. 


As the length of the Furlong in Perches, to 160 ; 
$o1s 1 Acre to the breadth in Perches, 


Soif the length of the furlong be 50 Perches,the breadth for ore 
Acre -will be 3.20 : for, 

If you extend the Ccmpaſſes frcm 50, the.length of the Furlong 
in Perches , the ſame extent will reach frcm 1 Acre to 3.20 Per- 
ches. 


But if the length of the Furlong be gruen in Chains, then, | 


As the length of the Furlong in Chains, isto10; 
: Sois 1 Acre; tothe breadth of the Furlong in Chains, 


So the length of the Furlong being 12 Chains 50 Links , the 
breadth thereof will be found to be 00 Chains 80 Links : for, 

If you extend the Compaſſes from 12 Chains 50 Links, to 10, 
that extent will reach frem 1 Acre to 80 Links; which is the 


1 CHAP, XLYHIL. | EA 
How to reduce one kinde of meaſure ir to another, 
as Statute Meaſmre to Cuftomary Meaſure, and 
the comrary.. al 262A 


$I Y the 6 Propoſition of the laſt Chapter you may per- / 
=>» form this work by che Line of Numbers as is there 
Mh taught , buc however, it will not be amiſs in this 
9 place to ſhiew how to perform the ſame Arithme- 
k tically, that the reaſon ghereof 'may the better ap- 
pear. Now whereas (by the fore-mentioned Sta- 
tute) an Acre of ground was to contain 160 ſquare Perches, mea- 
ſured by the Pole or Perch pf 16 foot and a halt ,. but in many pla- 
cs of this Nation (through long cuſtome)there hath been received 
other quantities called Cuſtomary,as namely, ef 18, 20, 24, and 
28 foot tothe Pole or-Perch.. - | 


reduce Cuſtomary meaſure to Statute meaſure, and the CONZTArY; 
Snppoſe then, thar ic were xequired to.reduce 5 Acres,2 Roods, 
20Perches,meaſured by ther $ foot Pale into Statute meafure,yoy 
muſt ſeek out the leaſt proportional terms between, 18 foot 5 ang 
16 foot and a half, which to perform do thus. Becauſe 16and a | 


half t- 


{ PR 


T2 * 
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| 


. —_ — RY 
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half beareth a fraRion, reduce 16 and a half into halves, and thar 
both your numbers may be of one denotnination , you muſt reduce 


18 (the cuſtomary Pole) into halves alſo, then will your numbers 
| ſtand thus 3}, which abreviated by 3, by ſaying how many times. 


3 in 33 2-che quotient will be x 1,and again , how many times 3 


3in 36> chequotient will be 12 , ſo will two proportional terms * 


berween 6 anda half and 18, be 11 and 12. 
This done, reduce your given quantity (5 Acres, 2 Roods, and 


' 20 perches) into Perches, which makes 900 Perches : Now confi- 


dering rhat what proportion the ſquareof 11, which is 121, bears 


' rothe ſquare of 12, which 1s 144 the ſame proportion doth the 


! 
| 
| 
| 


| 
| 


Acre of 16 toot and a half rothe Perch, bear to the Acre of 18 
foot to the Perch, 

Now (becauſe the greater meaſure is tobe teduced into the lef. 
ſer) mulriply the given quantiry gco Perches by 144;the greater 
ſ{quare,and the produ@ will be 129600,which divided by 121zthe 
quotient will be 1071;x% Perches,which being reduced into Acres, 
giverh 6 Acres, 2 Roods, 31 Perches, and ,z?parts of a Petrchac- 
cording to Statute meaſure, 

Bnt on the contrary, ſuppoſe it had been required to reduce Sta- 
rure meaſure into Cuſtomary meaſure, then you muſt have multi- 
plyed goo perches (your given quantity) « 121 the leſſer Square, 
(becaule the leſſer meaſure is to be reduced into the greater) the 
produdt will be 108900 , which divided by the great Square 144, 


the quotient will be 756; perches, which reduced into Acres is 4 


| Acres, two Roods 36 perches and a quarter, 
| 


The ſame manner of work is to be obſerved in the reducing of 
any Cuſtomary quantity whatſoever, 


CHAP. XLIX. 


| How to lay out ſeveral Furlongs in Common fields 
| mnto divers] enants. 


DBe8rxsZ; Aving plotted the whole Field, Common, or other In- 
Q {I>: 4 cloſure, with its particular bounds, as you obſerve 
JEET them in the ſurvey of che whole Manor, or if you only 
ſurvey thar particular, you muſt take ſpecial notice of 

> altthe bounds thereot , then provide a Book or paper 
which muſt be ruled or divided into 8 columns, in the firſt where- 
of rowards the left hand is to be writteh'theTenants name,and the 

{ tenor by which he holds the ſame Land, the two next columns are 


In the two next columns is expreſſed the breadth of ay mans 
Furlong in Chains and Links, as by the Letters over the 
each Column'doth appear. 

In che three laſt Columns is tobe expreſſed the quantity of each 
Tenants Furlong in Acres, Roods and Perches, 


[ , In 


ro contain the lengrh of every mans Fuglang in Chains and Links. |- 


cad of | 


oc ett ar, 
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In the laying out of ſeveral parcelsin this kind, you will have ; 


uſe onely of your Chain; chen when you begin your work,you muſt 
firſt write thename of rhe field , and inthe firſt column of your 
Book or paper, you mult write the Tenants name, and the renour 
by which he holds the ſame , from what place you begin to mea- 
furc,and upon what point of the Compaſic you paſſe from thence, 
| and obſerving this direQion in all the reſt, you may (if need re- 
| quirc)bound every = 

This being noted in your Book, obſerve the ſpecies or ſhape of 
the furlons, whether it be all of one length or nor, if of one kength, 
then you need take the lengy thereof bur once for all, bur if 1t be 
irregular, that is, in ſome places ſhorter and m others Oger, then 
you muſt take the length thercof at every ſecohd or third breadth, 
and exprefle the ſame in your Book, under the title of lenzth. As 


for the expreſſing of the ſeveral breadrhs, you need but to croſle g- 


ver the whole Furlong, taking every mans breadth by the middle 
thereof, and entering the ſame as you paſle along, bur in caſe there 
} bea confjderable difference at either end , then I would adviſe you 
rotakethebreadth ar eirher end, and find a line which ſhall be a 
proportion between them, fcr your mean breadth, and enter this 
16 your Book or paper under the title of breadrh. 

In this manner you may procced from one Furlong to another 
till you have gone through rhe whole field, whichwrhenyou have 
done and noted down the ſeveral lengrhs and breadths in your 


book, you may multip)y the length and breadrh of every parcel to- | 


ther,as is taught before,and ſo ſhal you have the quantity of eve- 


- arcel by it {elfwhich quantity muſt be noted downin the three | 
la 


columns of your Book As in thefollowing example appears. 


Mordon Field. 


| The Tenants names Length, Breaath, | Content. 
and tenour. C.|L. 'C.[L;||AJ&P. 
SE fn 132'76|| 345 |[11]1|12 
Nichols Somers , for 130/12| 2/63 | 73/39 


three J;ves, : ST”, ? 
[== 227® 128601] Bj21123936 
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oF CHAP. L. 
How a Lordſhip lying in Commin Field is to 
be incloſed. 


dts His Chapter was wholly omitted in the former Editi- 

&Y" on of this Book, and indeed had not been thought of 

WW "Ze this ſecond Edition,had not my worthy friend Maſter 

2 C29 YV:inHcent Wing (hearing my Book was in the Preſs, the 

2a ccond time) ſentme word that this Chapter would be 
neceſſary to be inſerted, and withall ſent me in writing , the wa 

which he uſerh to effe& the ſame , which methodI liking well, 

have made bold to inſert verbatim, as he ſent it tome; which take 

as followeth, 


Short Dire#;ons ſhening how a Lordſhip lying in Open 
Field , 15 tobe incloſed. 


T? moſt commonly hapneth when a Lordſhip is to be improved, 
wherein are many Free-holders, that their ground (conſiſting of 
different Qualities) lies for the moſt part diſperſed,and intermixe 
one amoneſt another in all parts and quarters of the Field , there- 
fore to finde the juſt Quantity of every mans ground,both Arrable, 
Ley-ground and Medow, the Surveyor is to prepare a Field-book, 
wherein towards the right hand of every Page , let there be three 
{mall Columns diſtinguiſhed one from another by a black line 


made with a pen or penfile,and one greater Columnetowards the 


left hand, which ſhall contain the butting , bounding and-numbet 
of gvery mans particular Lands, Leys, Doles of Medow, or the 
like, which being thus fitted for uſe, the Surveyor when. he comes 
intathe Field, is robegin in ſome corner thereof , as he ſhall finde 
moſt convenient for taking the Field in order , and then entrj 
upon the Furlong, he ſhall firſt ſer down the name of the Furlong, 
and upon what point of the Compaſs he begins g next put down 
the name of the Free-holder,that 


the length of the lands in the ſecond put the bredth,& in the third 
and laſt, the Quantiry. Which done , ſex down the name of the 


Free-holder, thar lies next, andthe number of his Lands, together | 


with the length, breadth, and quancity as before z and fo proceed 
in order till you have finiſhed che Furlong. | 
Then go to the-next Furlong, writing the name thereof , and 
where you begin, and proceed as before,and fo on from Furlong to 
Furlong, till you have finiſhed the Field. Burt to explain it further; 
I ſhall here give you a more particular draught of the Field- 


Nn The 


rſt begins it,with the number of | 
his lans,againſt which in the firſt of the three lefler colmns,write | 


— ——_ 
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| 
of Rutland, made iz Otob. 165 6. | 
; a | 


| The Surwey of the Loraſhip of PILTON #4 the County 
| 

Midale-Hill Furlong begin. South, Weſt Furlong begin, Eaſt, 
| 


Long.| Latit.\Quantity/|| | Long. | Quantity 
'P. iÞ IP. | 'P. |P, 

John Faikv»:r 5 Jands .51.18| 7.60|]393.9680 || Tho.Tomblinſon 1 land |36.20|2,50 90.5000 
Tho. Tomlinſon 2 \ands 49.4?| 3-29|150.6150 The Parfonage 4 land 34-80[2,1C :8$1.8300 
Peter Blackie $ lands '47.19|19.16{478.5360 || fohn Fal;ner 6 lard (34-00j11.C 


P 


| 174+ 
| Abrah a Falkzer 6lands 46.7c\ 7.121332.5040 || Peter Blackley » land {34 09] 4. | :6, 
T h1.Tomblinſom 1 lands 45.CO| 1.30 58.5000 || Henry Swiſt 5 lands 1524,00}9.2c|;12,80c0 
| - | 
| forn Falb nor to lands ,44-15;12,00!5:9.830c || Abraha Falkyer 41:ys 33.50 71: 34.5090 
| Thomas Falks 6 lands 44.50] 8.c0[:52,000> || Th: Paifonage 4 leys 122. © 7.0 231. 
\ Andrew Cook 3 lands 43.1 4.11}:76,9560 || fohu Falkner 11:y w cl2.50, $2.5000 


South Maddow begin, E aſt, Red-hill Furlong begin, Suuth, 


_  — - 


\ Peter Black ey on? dolz(36.20! +,50| go.5oce || Fohn Falkyer 3 lands, 

John Falkner one dole [|4c.co 8, ol330 || Abrab.Falkzer 10 lands 45.00/20,0) 980 
Abraham Falkner 1dol- 42.COIO, ©1420 || ! ho, Tomblinſon 3 lands 4 ;.00|1 2,0} 540 
The Parſon one'dole 41.00 8, c|328 || The Parſonage 3 lands );0,00!1 2,0) 600 
T ho. Tomblinſox 1 dolc 40,30' 6.50]263 [| Peter Blackley 6 icys [$0,00120.01r000 
T ho.Falks one dole ++ [40.00 6.00! 240 | Henry Swift 2 |cys |50.60| 5.0j' 250 
Andrew Cook, one dole 40-00, 6.00240 Thomas Falks 4leys [5©.,00|10.6}..500 
Peter Blackley wo doles 0.00! 11.50/460 k II Azdrew (ook 1land [50,00] 2.c 100 
| 7ohn Falner one dole 39.50 3.00\1 18.5000 || P. Blackſey 8 Jands I5c.c0!' 4.0 200 


4 / \ 
TY-C0;12.,0) 540 


| "Having finiſhed your rough Book (after this manner) you are 
next ro'make a particular of every Mans Arable, Leys, and Me- 
dow'groundſeverally, that ſo you may be ready to give a juſt ac- 
count of what'every mai holds diſtin&ly,rhat by help thereof you | 
may be enabled{with the help of Arbitrators choſen to afſiit you) 
ro give every mian, not ohiely the true quantity in his Plor , but alſo 
| confideration, for the Quality of his ground, as neer as may be.To 
; which end in drawing your Particular, you are to make fo many 

' Columns as thereare Free-holders, every one whereof is to be 
| ſubdivided inro three, ſo ſhall you have one for Arable Land, an- 
other for Ley-ground, and a third for Medow. Then turning to the 
| | Field-book, I begin with Johz Falkzer,and writevn the particular in 
| its proper: Column, under Arable 393 P. 968 then Thomas Tomblin- 

: fon 450/P;61504 next P,Blarkley,478.536c.which I place likewiſe, 
under their hames, and in'their due place, and'ſol proceed till I 
have finiſhedthe Book, placing evety mans Arable Leys, and Me- 
dow uvtheir order, which being efteted, then make your Summa 
zotalis , 'as you may ſee itithe following Synopſis; - 


8 


—- 
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Ls. 4s Infruments Fs Surveying. ; £83 | 
eA Particular of all the Arrable. Leys, 
and Meadow Gronnd in the 
Lordſhip of Pilton, Com, 
Rutland, 


Jobn Fatkyer || Tho. Tomblinſon || Peter Blac kley || Abraha Falkner 
Arable|Leys; Med: || Arab. Leys Med, || Arab,|Leys| Med. || Arab. Leys Med. 
393 $2] 320] 150 263 478|t000} 90 | 332 [234 [420 
529 118 || 58 || 136 460 || goo | 
374 | 90 || 200 
540 || 549 | = 
1836 | 82| 438||838 | © [263 |] 814]1000| 550 || 1232|234/42 5 

— 2n$36 l $38 || 1000 — 

82| || - | 814 | 234 
-— _ 7 OM. 
S#4.tor.12356 || Sur 1101 ll Sum 2364) || Sum 1886 | 


Thomas Falks Andrew Cook. [ The P arſonage. | 
Arab. m. Med. Fo Leys'Med. [| Arab|Leys|Med + 


352 1|50@ | 240 240 || 28112311328 
4911 176 4 | = 
6; 
a E --j A 2 

352  |500|240 || 276| o [240 || 88r]231 |228_ 

| 352 1276{ || 851 

500 | © l 231; 

26d) h [50] | |238 

Sum. 11072: Sum 516 || Sum 1440 total To 


The particular being finiſhed , I next proceed to take a general 
Survey , and-Plorot the whole Field to be incloſed, according 
as hath bcen ſhewed ar large in the former Chapters , which be- 
ing done, you ſhall ſee if the general Survey , and the particulars | 
agree, which it they do, you may conclude your work is exa@t,and 
then you may proceed to the plotting of every mans ground, and 
to lay it outin ſuch part of the Field, as the Free-holders (or their 
Arbitrators) ſhall agree , and when that is done , youare to do in 
like manner with the reſt , and at laſt whena Plot of the Town, 

Streets, Lanes, Houſes, Woods, and all the new Incloſure, which | 
being garniſhed wich Colours upon Velome, or Royal-paper, 
will moſt neatly ſhew the true proportion and Symmetry there- | 


Oo " 
Bid, And laſtly, Let there be a Book drawn very fait , ſhewing 
F : the Butting, Bounding, and Quantity of every ground; and C, | | 
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CHAP. LL 
To find the horigontal line of any hill or mountain. 


8 His Propoſition differcth nothing from thoſe formerly | 
Fa taughr in the taking of Altirudes, Wheretore, ſuppole | 
W you ſhould meer with a hill or mountain as A BD, the | 


= thing required is finde the length of the line BD on | 
which the mountain ſtandeth, 


Firſt, place your Inftrument at the very foot of the Hill, exa&tly 


| level, then ler one goto the top of the hill at A, and there place 
mark,which muſt be ſo much above the top of the hilzas rhe top of 
the Inſtrument is from the ground; then move the Label up and 
down till through the fights thereof you fee the rop of the mark ar 
A, and note the degrees cut by the Label one the Tangent line, for 
that is the quantity of the angle AB C, which ſuppoſe 47 degrees, | 
then by contequence the angle B A C, muſt be 43 degrees,the com- 
plement of the former to 90 degrees, then meaſure the fide of the 
Hill A B C, which ſuppoſe to contain 71 feer, then in che Triangle 
ABC there 1s given the {fide A B71 feet, and the angle BAC 43 
degrces,togerher with the right angle A C B go degrees , and you | 
are to finde the f1deB C, which to perform, ſay, 
As the Sine of the angle A C Bygo degrees, 
Is to the fide A B 71 feets | 
So is the Sine of the angle B A C, 43 degrees, 
To the fide B C : 48; (cer. | 
Then(becaule the hill deſcends on the other fide)you muſt place } 
your Inſtrument at D , obſerving the angle AD C to contain 41 }! 
degrees, and the angle D A C 4g degrees, and the fide AD 80 { 
feer : now to findethe {ide C D the proportion will be, | 
 AstheSine of theangle A C D. go cegrees, | 
Is rothe fide AD, +0 feet; | 


— 
I CO ee eee ce —_— — . _——Y 


Sois the Sive ot the angle C A D, 49 degrees, - | 

To the fide C D eoz feet. | 
Which added to the line B C,giveth 109 feer, which you may | 
redv- | 


ml 


- . 


— 
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reduce into Chains,by dividing it by 66, and this fine muſt be 
tracted inſtead of the hypothenuſal lines A Band A Þ. OY 


Lis. a, 


» Another way, 


There is another way alſo uſed by ſome for the meaſuring of ho- 
r1zontal lines, which is without the raking of the Hils alricude, or 
uling of any Arichmertcal proportion , bur by meaſuring with che 
Chain only, the manner whereof is thus, : 


| +86 ,aayB 
nuns pegronettncaretiP J 
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Suppoſe AB C were a hill or mountain,and that it wete requi” 


foot of the Hill or Mountain , as at A, letone hold the Chain up, 
then let another take the end therof,and carry itup the Hll,hold- 
ing it level, ſo ſhal the Chain meet with the Hill at D,the length 
AD being 60 Links,then at D let the Chain be held up again,and 
ler another carry it along level til it meet with the fide of the hil at 
E,the Length being 54 Links:then again ler one ſtand at E,8& hold 
up the Chain, anorher going before tothe top of che Hil at B, the 


make 162 Links or 1 Chain 62 Links, which is the length of the 
hor1zontal Line A C. This way of meaſuring is by ſome praiſed, 
bur the other (in my opinion) is far to be prefetr'd before it, only 
when youare deſtitute of better helps you may make uſc hereof. 


C Butt the Hil or Mountain ſhould have a deſcent back again 
onthe other {ide,you muſt then fſe the ſame way of working 
as before, and add all rogerherfor the Horizontal Line. 


CHAP. Ltt. WA - 
How to plot Mon'anous and uneven grounds with 
the beſt way to finde the content thereof. 


| R2aBOr the plorting of any mountanous or uneven piece of 
| 9% eround, as ABC DEFG, you muſt firſt place your /n- 
| 
[ 


| Boo ftrument ar A,8 dire the fights ro B, meaſuring the line 
card thar from Bro C rhete is an aſcent or hill , you 
e 


' AB,theninr F 
| orizontal Line thereof, and draw tharupc hi your 


| muſt finde th 
| | 


Ce cs | 
eee reeroce 


red to finde the length of the Horizontal line thereof A C. Ar the | 


length being 48 Links,theſe three numbers being added rogerher | 
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yond the bounds, and force the adjoyning grounds our of their 
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| 


Table, accountin; thereon the length of the hypothenuſal Line, | 
then mcaſure round the field according to former dire&ions , and | 


having the fizure thereot upon your table reduce it inro Trapezias, | 


as intothe Trapezias ABE G, BC DE,zandthe Triangle GE F; | 
chen from the angles A C E and F ler fall the perpendiculars AK, { 
CH,EI, and FM, Now in regard there are many Hils and Val- 
leys all over the field , you mult meaſure with your Chainin the 
field over Hill and Dale fromBtoD, and tothe Line BD ſerrhe 
number of chains and Links as you find them by meaſurinz,which 
wil be much longer then the ſtraight line B D meaſured on your 
Scale, then by help of your Inſtrument finde the point H in the line 
BD« and meaſure with your Chain from C ro Hover hill and dale 


F: | | 
as before,and to this perpendicular CH fer the number as you find 
itby the Chain:then find the perpendicular I E, and meaſurerhar 
with your Chain alſo, all which Lines ( in reſpe& of the Hils and 
Valleys)will be found much longer then if they were meaſured by 
your Scale ; then by the meaſured Lines B D,C H and I Excaſt up 
the content of the Trapezia BC D E.Inthis manner you muſt caſt 
up the content of the Trapezia A BEG, and the Triangle GEPF, 
and this is the exaQeſt waylI can preſcribe for the men{uration of | 
uneven grounds, which being well and carefully performed , will | 
not vary much of thetrue content : For it is apparent that it ſuch | 
mountanous grounds were plotted truly according to their area zz : 
Plano, the figure thereof would not be contained within its proper 
limirs,and beiriz laid down-amongſt other grounds would ſwell be- 


places ; now for diſtin&ion in your Plot you may ſhadow them off | 
with Hils as in this figure, leſt any man ſeeing your Plotſhculd | 
meaſure by your Scale, and finde your work to differ. | 
| | CHAP. | 
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CHAP. LIIL 

How '0 take the Plot of awhole £\1anor , or of 

divers parcels of Land lying together whether 

| Word-lands or Champion Plains, bythe*Plain 
Table. 


Pe 9 Lichough pradticein the performance hereof , be better 
WAYS ho many words, and that the rules already delivered 
\& arc of ſufficientextent to perform the work of this Cha 
gat tc7, yer (for farther ſatisfaCtion in this particular) I will 
herein deitver the moſt ſure ard compendious way I can imagine. 
Svppo 


{e therctore that the following figure ALANPQS 
XG H and K were part of a Manor, or divers parcels of land ly- 
ing rovccher, and that ic were required to take rhe plot thereof up- 
on your Plain Table. 

Now the beſt way (in my opinion) is firſt rogo round about the 
whole quantity to be mea{ured, and draw upon your Table a per- 
fe Plor thereof, as if it were one entire field (which you may do 
by che 31 Chaprer of ri1js Book ) and then to make ſeparationand 
diviſion thereof in an orderly way , as is taught in this Chapter ; 
Bur before you begin your workzit will be very neceſſary to ride or 
walk about the whole Manor, or art leaſt ſo much as you are to ſur- 
vey, thar you may be the better acquainted with the ſeveral boun- 
ders, and in your paſſage you ought to take ſpecial notice of all e- 
minenr things lying in yout way, as Churches, Houſes,Mils,High- 
ways, Rivers, &c. which will much _ - 29 allo in this your paſ- 
ſage ir were neceſſary to take notice of ſome convenietit place to 
begin your work as tollowerh, | 

; . Having made choice of ſome convenient place in the periphery 
or outward paTt of the Manor,as at A,place there yourTable,turn- 
ins it about til] the Needle hang over the Meridian line in the 

. Card,and there fix ir,then upon the Table(with moſt convenience) 

_aſſigne any point at.pleaſtre,as A, unto which point lay the Index, 
and turn it abour il through the fights you fee a mark ſet up at 
the next angle atLzthen by, the fide of the Index draw the line AL, 
which ſuppoſe to contain 8 Chains 68 links , take theſe'8'Chains 
68 links from any Scale, and place that length upon your Table 
from Ato L,;- þ ined's 5 

4 2 Bring your Inſtrument to L, and lay the Index upon' the line 

L Azturning the whole Table abour ill through the ſights ou {ce 

- |-a mark ſer upat A where your Table laſt ſtood; and there fix it; fo 
will the Needle hang dire&ly over the Meridian line inthe Card 

as beforexchey lay-rhe Index upon the point L,andturn it about till 
'throuzh the-ſights you ſee a mark ſer up at the nexranglearM,and 
draw a line. by rhe {fide of: the Index', which ſuppoſe to contain 6 
Chains 55 links, this length being taken from-the fame Scale » 
the 
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the __ line was, will reach upon your Table from the point L 
Wato Mo. 

3 Remove your TabletoM, and lay the Index upon the line 
M L, wurning che Table abour till chrough the ſights you eſpie a 
mark ſet up ar the angle L, where your Table laſt ſtood, and there 
fixing it, you ſhall till finde the Needle to hang dire&ly over the 
Meridian line, if you proceed truly in your work : then laying the 
Index to the point M, tmrn ic about till through the ſights you e- 
ipy ſome mark ſet up at the next angle at N, and drawalineby 
t 


e {ide of the Index, then meaſuring with your Chain from M ro ; 


N, you ſhall find je to contain 7 Chains 27 links , which rake from 


the ſame Scale as before, and place the length thereof upon your | 


Table fxoma M yntq N. 

4 Place yeur Inftrument at N , laying the Index upon the line 
N M:and tyrs the Table about till through the ſights you ſee a 
mark ſer up at your former arion at M,and there fix the Table,fo 
will the Needle hang over the Meridian line as before , then rurn 
the Index about upon the point N, till through the ſights you eſpy 
che NEXt at P,and draw a line by the fide thereof, then mea- 
ſure the diltance N P 9 Chains 32 links, which take from the 
Scale, aud ſer it upon your Table from N unto P. | 

In this manner nk you go round about the whole Manor, ma- 
king oÞſervatian ar every angle thereof, as at PQOSTYXGH 
and K, and ſetting down the length of every line u _ Table 
a3 you find ic þy mcaſuring with your Chain, you ſhall ve upon 
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your Table the figure 6f one large Wain ; which muſt include a lt; 


thereſt of the work,and in thus going about you ſhall (if you have 

truly wrought all the way ) find your plot to cloſe exadtly in the 
oint A,where you began;bur if ic do not,go over your work again, 

or otherwiſe, all that you do afterwards within the ſame will be 
alle, 


C Here note, that if one ſheer of paper will nat contais your 
whole Plot , you mult chen ſhit your paper in this man- 
ner:when any Line tallerh off of your Table, draw two lines ar 
right angles croſs your paper,which the equal divifions on the 
frame wil help you to do;zthen lay andrher clean ſheer of paper 
upon your Table, and by the ſame parallel diviſions gr ch 
contrary end of the Table, draw two other Lines at right an- 


gles, and upon them note what part of your Plot croſſed the» 


two other Lines before drawn, and at thoſe points begin ro go 


forward with the reſt of your work : and thus may you 


ſhift divers Papers one after another, it necd be, 


6 | 
Having thus drawn the true plot of the outward bounds or perj- 
| phery of the whole Manor upon your Table , qs the figure ALM 
NPQSTYXGHandK; and-exa&tly cloſed your ploy-atA 
where you began , you may. proceed now to lay out theleyeral 
Cloſes thercin contained, in this manner. 
1 Placeyour Table at A, laying the Index and fights ypon the 
Line AL beforedrawngand turn is abour till chrough the ſights you 
eſpy the angle L, and there fixingity'the Needle will hang dire&- 
ly over the Meridian line in the Card; then ruen the Index about 
upon the point A, till through the ſights you-eſpy-8 mark ſerup er 
the angle B,and by the fide of the Index draw the line AB conzain- 
ing 6 Chains 43 Links. Ti | 
2 Remove the Table to B,laying the Index onthe Line B A,and 
turn che Table about rill through the fights you: ſee the angle A, 
chen fix it, and turn the Index about upon B, till you ſee the pesr 
angle at C, drawing the line B C by the fide of the Index , which 
ſuppoſe ro contain 8 Chains 5 Links. | 20ſt 
3 Placethe Table at C, laying the Index upon the Line C B,8& 
turn it aboutrill chrough the {1ghts you ſee your former fiation at 
B,and there fixing ir, turn the Index about upon rhe point C,, ill 
through the ſights you ſeethe angle atE , and draw the line C E 
containing 10 Chains a2. Links,which ſer frem C to E, and again 
(before you move your Table)dire@ the figh:s roO, and draw the 
line OC containing 6 chains 64 Links,which rake from your Scale 
and ſerfrom C to O,and(becaule © is the next angle to the baund- 


er) you may (without placing your Inſtrumentar O,or meaſuring | 


the diftance O N) draw the Line ON upon your Table, which (if 
thereſt of the work berrue) will contain 4 Chains 4s Links, *. 

4 Remove your Table to E,layingthe Index upon the Line EC, 
and turn rhe Table abont till chrongh the ſights you ſee the angle 
ar C, then fix it , and turn the Index about upon the point E , cill 

; Og : you 
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you eſpy the next angle at F , and draw the line E F containing 5 
Chains 50 Links, which ſet from E to F ; now (becauſe the angle 
-| atF isthenext angle to the bounder) you may draw the Line F G 
upon your Table without any further trouble, which (if the reſt of 
your work be true) will contain 6 Chains 68 Links. 

5 Remove your Inſtrument to T,laying the Index upon the line 
T $,and turn ir about till chrough the fights you efpy rhe angle at 
S, and there fixing it, turn the Index about upon the point T, ill 
through the ſights you eſpy the next angle at V, and by the fideof 
the Index draw the Line TV containing 6 Chains 15 Linkswhich 
ſet upon the Table from T to V ; now Gocanle V is theangle next 
the bounder) you may only draw the Line V G, without placing 
your Inſtrument at V , or meaſuring the diſtance VG, upon the 
ground , which if rhe reſt of the work be true ) will contain 6 4 
Chains 38 Links. | | 

6 Bring your Inſtrument to Q, and lay the Index upon the ; 
Line PQ, turning the Table about till chrough the fights you ſee | 
the angle at P,then fixing the Table there , turn the Index abour ' 
upon the point 2 , til] chrough the ſights you eſpy the anglearR, | 
and by the ſide ot the Index draw the Line © R containing ten | 
Chains 75 Links, which ſer from © ro R. | 

Laſtly.Bring your Table to R, and laying the Index on the Line | 
B. Rzturn the Table.about till through the ſights you ſee rhe angle ' 
at 2 ,and there fix ic,then turn the Index abour upon the point R, | 
till chrough the ſights you cſpy the angle atD , and draw 2 | 

ine 
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| LineR D, which (if the reſt of ch&Ework be rue ) will contain 5 1 
Chains 3 Links. | | 

Thus have you ah exaQt and perte& draught of the whole tMa- 
nor, or of teveral Incloſures; in the performance whereof I have 
been ſomching large , becauſe I would ſhew the moſt natural way 
firſt : but the ſame thing may be performed with more brevity as 
followeth, wherein (if you mark it well) you ſhall plainly perceive 
that halt che work w1ll be abreviated, aud the ſame thing effeted 
with almoſt half che meaſuring, 

Having made choice of the angle A to begin your work , place 
your Table there,turning it abourtill che Needle hang dircttly o- 
ver the Meridian Line in the Card,and there fix ir, then aſſign any 

oint upon theTable,for your beginning ſtarion,as the point A,and 
hole the Index to this point, turn it about till throu Þ the ſights 
you eſpy the next angle at Lz then draw the Line AL containing 
8 Chains 68 Links, which take from your Scale and ſet from A to 
L : andalſo (before you move your Table ) dire& the fights ro B, | 
andby the fide of the Index draw the Line A B, but you need nor 
meaſure rhe length thercof. 

2 Then goforward with your work as in the former part of this | 
Chapter,placing your Table at the angjes LM and N, and when 
you come to N, and have drawn the LineN P, you may (before 
you move your Table) draw the Line N Q, but not meaſure jt. 

3 Alſo when you come to the angle Q,and have drawn the Line 
QS,you may draw the Line 2 R allo,at once placing of the Table, 

4 VWhenyou come to oberve at the angle T,and have drawn the 
Line T Y, you tnay atthe ſame time alſo. draw the Line T V y but 
need not meaſure ir, | ieL 

5 When you come to ttc angle G, and have drawn the Line G 
H,you may alſodraw the Line GV which will cutthe Line TY in | | 
the point V; andat the ſame time alſo you may draw the Line GB | 
containing 6 Chains 68 Links. roar 407, 05 olofter 

Having thus gon round the whole Manor , and made a Plot of 
the outward part or Periphery thereof , and alſo drawn the Lines | 
AB,NO, 9R,T V,G V,andG Fas you went along the boungex, 
the remainder of the work will (by this means) be much abrevia- 
red, for you have no more to do, but os 1-4 13g 

"''x Teplace your Table at F, laying the Index upon the LineFG, 
| and to turn ir about till through the ſights you elpy the angle at-G, 
and fixing it there dire& the ſights ro E , and draw.the Line'E F 
containing 5 Chains 50 Links,  JL0T: 

2 Place the Table at E,and lay the Index on the Line E F,turn- 
ing theTable abour;till you ſee through the fights the angle F,then 
fix it, andturn the talks about upon the point E till through the 
Gghts you eſpy the angle at C,and by the ſide of theIndex draw the 
Line E D C, which containeth 10 Chains 22 Links, Then becauſe 
from C to D there is 4 Chains, ſer 4 Chains from C to D, and | 
dtaw the LineD R , which will cut the Lize 9R in thepoint R, 
| leaving the Line DR to contain 5 Chains 3 Links, | | 
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Laſtly, place the Table at C, laying the Index on theline CE, 
turning 1t-about till c_ the ſights you ſee the angle atE , and 
there fixing it, turn the Index about upon the point C, and dire& 
the ſights to Band O,drawing the Lines C Band CO. And thus 
have you upon your Table an exact plot of your Manor with great 
caſe and celerity. | Wo 
' There is yet another way to perform this work : when you have 
taken the true plot of the ourward bounds or periphery of the 
whole Manor upon a ſheet or more of paper ; if you will take the 
pains to goover every particular Incloſure again, and draw parti- 
cular plots of every parcel by the ſame Scale wherewith you laid 
down the Plot of the periphery; then over the Plorof every parti- 
cular Incloſurc,draw parallel Meridians, and when you have thus 

lotred every particular, if you cut them off by their bona denied 

ythem one by another according to their ſituation within the 
plot of the whole peri berg.you ſhall finde that thoſe Plots(if your 
work be true) will juſtly fill the Plot of the whole, leaving no va- 
cuity, 
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How to take tbe Plit of awhole Manr, or of 


divers ſeveral's whethcr Woodland or Cham- 
pion Plains, by th: Theodolite,Circumferen- 
ror, or Feractor, 


Azz Y what hath been hitherto delivered concerning the 
harmony berween the Theoddlite , Circumferentor, and 
© Peratior, you may perceive that the working by any 
#& cnc of ti:em being rightly underitood, the application 

S=&WD thereof to any of the other will be apprehended at the 
firtt fight, I will therefore inſtance in the C:ircumferentor as being 
molt general.Let the example of the laſt Chapter ſerve where the 
figure ALMNP9STVXGHK repreſented part of a Manor, 


Then having provided your Ficld-book ready ruled , you muſt at 


the head of one of the leaves thereof write the Title of the Manor, 
the County in which iris, and whois Lord thercof,As, 


The Manor of Elſmore, inthe Coumy of S. 
for the Honourable R. B. Lord thereof. 

Then beginning with your firſt Cloſe write over the headof your 
Field-book the Tenants name, the name of the Cloſe, and the te- 
nour by which he holds the ſame, ſo for the firſt Cloſe, 

, Heury Grey, Cosbey Cloſe, Paſture, Free. 

Under this draw a Linequite through your Book, then beginning 
to ſurvey this Cloſe, place your Inſtrument at A, and dire@ your 
fights ro L, noting the degrees there cut, which let be 160 degrees 
45 minutes, which160degrees 45 minutes muſt be noted in the firſt 
and ſecond Columns of the Field-book, then meaſurerhe diſtance 
A L 8 Chains 68 Links,which place in the third & 4th. Columns, 

2 'Rcmove your Inſtrument to L,and dire the fights to M , the 
Needle cutting 181 degrees 30 minutes,and the Line LM contain- 
ing 6 Chains 55 Links, which note down in your Field-book, © 

3 Place yourlIriſtrument at M, and dire the fights to N , the 
Needle cutting 233 degrees,and the Line M N 7 Chains 27 Links 
which note in your Field-book. And in regard youare to leave the 
hedg or bounder A L MN, adjoyning to #isy Common,(which ap- 
pertaineth to another Manor; and therefore only the name inſert- 
ed for your remembrance when you come to protraction)you muſt 
draw a Line quite through your Field-book , and in the laſt Co- 
I:mn therect write Wy Common, which'denotes unto you that you 
are toleave the bounder of Wishy Common.” | 

4 Place your Inſtrument art N and dire& the fights to O the 
Needle cutting 355 deg. 40min, and the diſtance N O being 4 
Chains 45 Links; which note in your Field-book as before. | 

5 'Place your Inſtrumenr-at O , and dire& the fights w C , the 
Needle cutting 309 degrees 30 minutes, and the Line O C con- 
taining 6 Chains 64 Links, which note in your Field-book, 4 
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| Now becauſe attheſe two Obſervations you went againſt the 
hedge or bounder of Bazton Plain, you muſt againſt them write in 
your Field-book Barton Plain, and becauſe you are now to leave the 

edge or bounder of Bazzon Plain, draw a Line quite through your 
Field-book. $52 Vo. 

' 6 Placeyour Inſtrument at C , and dire the ſights to B, the 
Needle cutting 54 degrees co minutes,and the diſtance CB being 
$8 Chains 5 Links, the degrees and minutes muſt be noted in the 
firſt and ſecond columns of your Ficld-book , and the Chains and 
Links in the third and fourth, 

7 Remove your Inſtrument to B, and dire the fights to A, the 


6 Chains 43 Links, the degrees and minutes muſt be no: ed in the 
firſt and ſecond Columns of your Field-book, and the Chains and 
Links in the third and fourth.Now becauſe at theſe two laſt obſer- 
vations you went againſt the hedg or bounder of Bay wood, you muſt 
therefore againſt them write Bay #/20d,; and becauſe you have now 
finiſhed your firſt Cloſe , you muſt draw a double Line through 
your Book for your remembrance. 

Then conſider which parcel: is next fitteſt to be taken in hand, 
which let be Bay Y0od,and withall at whitangle thereof it is moſt 
meet to begin,which ſuppoſe C; and here for your help when you 
cometo protraion) you muſt exprels in the title of this ſecond 
Cloſe at what angle you begin che ſame (unleſs you had begun it 
where you endedthe laſt at A,8& then it is not material) wherfore 
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Needle cutting 19 degrees 30 minutes, and the diſtance B A being, | 


ſeeing. 
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ſceing you are beſt to begin at C , look in your Field-book (on the 
work of the laſt Cloſe) whar degrees and minutes the Needle cur 
ar C which were 54 degrees and 8 Chains 5 Links , therefore a- 
gainſt that number make this ©'or the like mark , and write the 
Tirle for your ſecond Cloſe rhus, 


Samuel White, Baywood,, by Leaſe, 
| begin at ©: | 

By this means you ſhall regdily know when you corne to ptotta- 
ion, where to begin with this parcel, and in che mrargine place 
(2) tor the number of your ſecond parcel;and then procced in your 
work of ſurveying this patcel as before you did for the other till 
ou have gone tound about the ſame ending ar A where you firſt 
egan, noting down all your obſervations boi of lines and Angles, 
with ehe particular bounders as you go along in your Field-book, 
in all reſpe&s as you did thoſe i the firſt Cloſe, and in thus doing 
you ſhall find chart at your firſt obſervation from C to E , that you 
went partly by the hedg or bounder of Bazton Plain, and-pattly by 
che hedge or bounder of Charch-fizld, arid therefore 4zainſt the de- 
rees of that obſervation write Bazton Plain and Church-field , there 
rawinga line: then at your two next obſcrvations at E and F you 
went along the hedg or bgunder of. Church-field, and at the 3 laſt 
obſervations at G H and K you went againſt the hedge or boundet 
of wichy Common,there finiſhing your ſecond parce}, wherfore draw 
a double line quite through == Field-book, - 
Theſe two parcels being finiſhed, confider which is next ficteſt 
to be taken in hand, and where to begin it, which ſuppoſe Baton 
Plain, and to begin at N, wherefore look in your Field book what 
degrecs the Needle cut when you made obſervation at end in the 
ſarveying of Costy Cloſe, and left rhe bounder of wisby Common, 
which degrees you ſhall find to be 355 degrces 40 minutes, and 4 
Chains 45 Links,therefore at the end of that Line where you find 
35 5degrees 40 minutes 8& 4Chains 45 L inks,make this + or ſcme 
other mark fer a remembrance when you come to protra@ion, 

then for che next parcel write in your Field-book. 


George Burton, Banton Plain fot two livess 
begin at 4+, 

This being done place your Inſtrument at N & dire& the fighrs 
to P, the Needle cutting 220 degrees 20 rfiinu:es,and the lineN P 
containing 9 Chains 22 Links, which note in your Field-book, and 
becauſe at this obſervation you went by the hedes or bounder of 
wizhy Common , and ate now to leave it, therefore draw a line and 
write Wy Common, and in this tnanner muſt you go abqur his par- 
cel alſo till you come to cloſe at D, atid having finiſhed draw a 
double line. 


Then conſidering that Church field js next firteft to be ſutveyed, |- 


and that ir is moſt convenient ro begin the ſame at Q, thetetore 
look what de2rees the Needle ciit at Q in the ſurveying of Baton 
Plair. 
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Plain which were 15 degrees 40 minutes,and 10 Chains 75 Links: 
againſt which in your Field-book make X this or the like mark 
for your remembrance,and for your next Cloſe write in your 
Field-book as followeth, 


Thomas King, Charch field, by Leaſe. 
| begin at X, 


b 


Then placing your Inſtrument at Q, dite& the fights to $, no- 
ting the degrees cut, and the length of every Line meaſuted, with 
your particular bounders, as you did in the other Cloſes betore,rill | 
you come to incloſe at G, and when you have done, draw a double 
Line quite through your Field-book,and write the title of the next 
Cloſe to be ſurveyed in this manner. 


John Nichds, Odcumb Cloſe Free 
begin at — 


Then placing your Inſtrument at T,dire& the ſights roY,and note | 
the degrees cut and the Lines meaſured as in thoſe before, till 
you have gone round the field to G, And thus, if there were never 
ſo many Incloſures you may (without confuſion) eaſily diſtinguiſh 
the work of the one froin the other, and be able ( remembring the 
premiſes) to draw a plot thereof at any time,remembring alwayes 
thar thoſe numbers in the margent of your Book,ought to be placed 
ſeverally in your Plor in thoſe Cloſes they repreſent. ob 
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'[ be Manor of Eiſmore, in ;be 
County of S. for the Honoralle 
R.B. Lord thereof, 


(1) H cary Grey,Cosby Cloſe, Paiture, Free. 
16C 45 8'68 
181 
230R_73N. 
| 335| o| 4\45|T- Baaton Plain, 
$99 zo] 6 54! 


4 jo 8 5 
191391 6 43 


(1) Samuel White, Bay Wood, by Leaſe, 


wizby Common, 


i Bay Wed, 


A nn, 


CO 


 — 
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(a) Thomas King, Church field, by Leaſe, 
begin ar X. 
31610/13|tz] The Forref.. 


——_— 


beginar ©, E 
320[ooltoſz2] Barton Plain, & Church field. 
15139] 515 Church feeld, 

13765) os _ ann Pt 
$7130! 6184 : I 
I 3 6173 wisby Common, | 
153139 6169] 
(3) George Burton,Banton Plain,tor two Lives, 
| beginar -+-» 5” 
2200 glz2l _WishyCommon. 
299130119150] The Forreſt, _ 
15140] 10\75|* x 


— — 


Pp 


17115 10j83l Church Lane. | 
36 00) 618 OthrumbChiſe, | 
(s) FJobn Nichols, Odcumbe Cloſe, Free, 
PENA TO-TÞ _ begin at — IFTEe 17 
334130] 7 3 | 
48 0 625 Church Lane. 
101130, 618 | __ 
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Theſe Iiiftrv&ions 
given being ſuffici- 
cnt for the applica- 
tion and uſe of.the 
delireevery prafi- 
tioner to make fre- 
quent trial & pratt- 
ice thereof, & com- 
pare the Book with 
the Plot,and protra- 


| ing the ſame ac- 


cording fo the dire- 


tions hereatter g1- 
ven, you will finde it 
to be moſt exat and 
facile. 


Here by the way, 

I mightgive dirett- 
ons whereby ro take 
in divers ſeverals at 
once , if the Bound- 
ers be regular,which 
will much eaſe you 
both in ſurveying: & 
roiracting , but by 
mall praQice -rhis 
and divers other a- 
breviations will ap- 
pear of themſelves. 


1 have here ad- 
ded one leaf of yout 
Field-book as ir 
ought ro be tuled; 
which take for an 
example , ir being 
the Colle&ions o 
the Worke of this 
ſeveral Lines, An- 
gles and bounders,as 
you obſerved them 
in your Sutvey, 
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| [-;.... CRAD.LY 7H 
How 10 protrat# or draw tbe plot of a whole Ma- 
 por,or of divers incloſures,the obſer vations of 
' theſeveral angles lines and bounders being n0- 
 tedin your Field-book. 


wb Rovide a Skin of Velom, or Parchment , or divers 

*& ſheets of "_ neatly faftned together with mouth- 

( SS glew, according to the magnitude or greatneſs you in- 

IF Vary rend to have your Plot, which Paper or Parchment ler | 
wo WOO beruled all over with occult parallel Lines, repreſent- 
ing'Meridians, as istaught in the 36 Chapter of this Book, the di- 
ſtance of which Lines one from another muſt not exceed the 

breadth of the' Scale of your Protra&or. | 

-'Now ſuppoſe you were to protra& the obſervations of the laſt 
Chapter, laying your FieId-book before you , conſider which way 
your Plot wilt extend, and accordingly begin your work , as at the 
point A,up0 which point A place the center of yourProtraQor tur- 
ning it aboutztill zhe correſpondent diviſions at each end of the 

Scale of the Pr6traRor lie direly upon one of the parallel Meri- | 
dians,8& _—_— ProtraCtor there, look in your fteld-book what 

deg.and min, the Needle cut at your firſt obſervation at A, which * 


were 
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were 160 degrees 45 minutes , therefore againſt 160 degrees 4. 


and the point A, draw the Line AL, containing 8 Chains 68 
Links. | 

Then place the center of the ProtraQor upon the point L, in 
all reſpeRs as beiore, and finding your next degreesand length to 
be 181 degrees 32 minutes , and the length 6 Chains 55 Links, 
therefore again(t 13, degrees 39 minutes of your ProtraQor make 
a mark , and through it draw the Line L M containing 6 Chains 
55 Links, 

Then place the center of the Protraor upon the point Mz and 
look in your field-book what degrees were cut at M,protra& thoſe 
degrees (as before) and- draw the Line M N containing 7 Chains 
27 Links. 

Then place the center of the Protra&tor upon the point N , the 
degrees cut being 355 degrees 40 minutes, and the Lire N O con- 
raining 4 Chains 45 Links, and becauſe againſt theſe 355 degrees 
40 minutes you finde in your Field-book this mark+there placed, 
you mult therefoxe ( with Black Lead or the like ) make the ſame 
mark at the point N upon your paper, to fignific that you muſt 
rhere begin ro protra&t ſome other Cloſe. 

- In this manner muſt you proceed with all the other Lines and 

Angles, as you finde them noted in your Field-book, rillyou have 
gone over your firſt Cloſe, and cloſed your Plot at A. 
Having thus finiſhed your firſt Incloſure,you muſt deal inthe ſame 
manner with the ſecond, third and fourth, and ſo on', were there 
never ſo many.. And ro know where ro begin to protraQ your ſe- 
cond Incloſure,you muſt have recourſe to your Field-book, where 
you ſhall find this mark © at which you muſt begin your ſecond 
Incloſure, which is Bay ood, and the like mark' upon your Paper 
at the point C, which is your remembrancer to pur you in minde 
that at the point C you mult begin to protra& your ſecond Inclo- 
ſure, as you did your firſt Cloſe, 


| C Inthis manner of protraQing there is no difference nor cau- 
tions to be obſerved , more then thoſe already hinted in 


be protracted be under 180, to lay the Semicircle of the 
ProtraQor upwards or from you; and if they be-above 180, 
ro lay the Semicircle downwards. 


4 
minutes of your Protractor make a mark, and through that mark 


Chapter 36 and 38 of this Book zz. that if the degrees to | 


| 
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CHAP. LVI. 

T he figure of any plot being given, how 0 inlarge 

or diminiſh 1he ſame according to any aſſigned 
proportion 


=O GT may ſo fall out that when you have taken the Plot of 
Age a whole Manor upon your PlainTablezin divers ſheets 

2, of Papcr, or obſerved the angles, and afterwards 

> protracted them, as in the two laſt Chapters, it may 

7 o fall out thar your Plot may be either big2er or leſſer 
then is defired , now if atany rime it be required to inlarge or di- 
miniſh any Plot according to any proporitiongthis Chapter will ac- 
complith your deſite. 
| The Inſtruments for the performance kereof ate divers, as was 
intimated in the ninth Chapter of che ſecond Book, Now for ge- 
nerality and exaQneſs, the two Indexes there ſpoken of, having 
at cach end thereof a Semicircle, is inferiour to none , but the In- 
ſrument þeing very chargeable, and the uſe thereof very intricate 
and tedious, I ſhall wholly omar to ſpeak any more of it. 

There is another way alſo which Maſter Rathborz uſed , which 
was with a Ruler by him invented for that purpoſe , which would 
indifferent well reduce a Plot from one bignels co another accord- 
ing to ſome particular propopxtians, The making of this Ruler js | 
ſo well known, and the ule thereof ſo apparent , thatI ſhall nor 
need to ſay any thing concerning the deſcription or uſe of it : I only 
intimate that there is ſuch a Ruler , thar choſe which pleaſe may 
have it made. ' 

Anather way is by one Line divided into 100 or 2000 equal 
parts only , which by the help of Arithmerick will pcrform this 
work very well, but this (as being very tedjous) I nezleQ, 

To paſs by theſe and divers others which I could name , I ſhall 
ſay ſomerhing of the Parallelogram, which for generality, exa&- 
nels, and diſpatch, ſurpaſſerh all the reſt, unro which (in my opi- 
nion)there 1s none comparable. Of Parallelograms there are di- 
vers ſarts, but that which I ſhall inſtance ingconſiſteth but of four' | 
Rylers only, the making whereof is well known to the Inſtrument-. 
maker, and the manner of uſing it as followerh. 

Take the Plot which you would reduce, and faſten it to a Table 
with Mouth-glew,then by it, upon the ſame Table,faſten your fair 
Paper or Parchment, upon which you would have your new Plot ; | 
then having fitted your Parallelogram according to the proportion 
int which you would have yaur Plot reduced;fix the Parallelogri | 
fo the Table,by a point for that purpoſe : then pur-your drawing | 
| Pen into ſome one hole on one of the ſides of the Parallelogram, 

and upon it a plummet of lead or braſs to keepthe pen down cloſe' 
to 


— 
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to the paper, when it is moved thereupon : and here note, that at 
- any time when rhe Parallelogram is thus fitted, the point that 


ſtickerh in the Table , che Pen which is to draw, and the Tracer 


which you muſt move along rhe lines of your old Plor, will lieal- 
wayes.1n aright Line, bur this by che way : Your Parallelogram 
being fixed tocke Table, and rhe Pen in us true place firted to 
draw , take the Tracer in your right hand, and with it, lightly go 
over all che Lines of your old Plor, ſo ſhall the motion thereof oc- 
cafion the Pen to draw upon your clean paper or parchment , the 
rrueand exaGt figure of your former Plot , though of another big- 
neſs, which will be in proportion to the greater according to the 
ſituation of the ſides of the Parallelogram , which will better ap- 
| pear by the ſighrof the Inftrument , chen words can poſſibly cx- 
lain ir. | 
: (F There is yet another way how to reduce a Plot accordin 
to any proportion aſſigned , and char is this.. Suppoſe you woul 


have a Plor diminiſhed in proportion as 4 to three. Cauſe a Scale | 


to be, made , of ſuch a length chat it may reach from. the center to 
the mid-leof your Plot. ro the outermolt angle thereof, which let 
be divided into 100, 1000, or 10000 parts, according tothe length 
thereof, then let another Ruler be made,which ſhall be in propor- 
tion theretoas 4 to 3 , which Ruler ler be divided into the ſame 
number of equal parts as the other Ruler was: being thus provi- 
| ded of two Rulers, lay by your large Plot upon a Table, faſtning it 
| atthe corners with mourh-glew ; and underneath it lay your fair 
| paperor parchment, then number all the angles in the field with 
Arithmetical figures, be:inning with the outermoſt angle, calling 
that one the next two, the third three, and ſoforth, then as you 
move the Ruler from angle to angle, take notice what number of 
equal parts is cut by every angle, and note them down in , 
then take off your longer Ruler,and lay on your ſhorter in the place 
thereof, ſo moving it from angleto angle, and pricking holes with 
a ſmal protraRing Pin quite through the old Plot, ſo when you 
| have gone over every angle you may upon your clean paper or 
parchment draw lines from point to point, till you have gene over 
all the angles, ſo ſhall your Plot be reduced to your intended big- 
| kelſs, 
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CHAP. LVII. in 
How to draw a p:rfelt draught of a whole £M1a- 


nor, andto furniſh it with all neceſſary varie- 
ties , alſo to trick and beantifie the ſame : in 
which, (as in a Map) the Lord of the Manor 
may at any time (by inſpe&tion only ) ſee the ſy 
metry , ſetuation and contcrt of any parcel of 
his Land. 


Aving protracted your Plor according to your intend- 
ed bigneſs, and written r!1& content of each Cloſe a- 
bout the'middle thereof , you may about the bounds 
of every Field or Incloſurc, with 2 {mall Pencil, and 
ſome tranſparent green colour ,- neatly go over your 
black Lines, ſo ſhall you have a tranſparent troke of £reen on ei- 
ther ſide of. your black Line , which will add a great luſtre and 
beauty to your Plot. : 
[Then in-your Wood-land grounds draw divers little Trees in 
the moſt material places, and ſhadow your mountanovs and un- 
even grounds with Hils and Vallcys, expreſſing all kinde of Bogs, 
Groves, High-ways, Rivers, &c. diſtinguiſhing them by lively co- 
lours according to their {imilirudes. 
Then in ſome convenient place of the Plot, without the Inclo- | 
ſures, drawa Circle, and thicrein deſcribethe 32 Points of the 
Mariners Compals according to the ſituation of the grounds,with 
; a Flowre-dc-luce at the North part thereof, 
{ - Then in ſome convenient place of your plot, make a Scale equal 
' ro that by which your Plot was protracted. 
* . Laſtly, in ſome other convenient place towards the upper part 
. thereof , «draw the Coat of Arms belonzing to the Lord of the 
. Manor, with Mantle, Helme,Creſt, and Supportcrs; or in a Com- 
, partment , but be ſure you blazon the Coat in its true Colours. 
; Theſe things being well [performed , your Plot will be a neat 
; Ornament for the Lord of the Manor to hang in his Study , or 0- 
. ther private place , ſo that at pleaſure he may ſee his Land before 
; himzand the quantity of all or every parcel thereof without any 
' turcher trouble. | 
' Alfoinyour Plot muſt beexpreſſed the Manor-houſe according | 
. toits ſymetry or {ituation , with all other houſes of note, alſo al 
| Water-mils, Wind-mils , and whatſoever elſe is necefſary , that | 
; may be pur into your Plot without confuſion. 
{ For farther explanation of what hath been delivered in this 
| Chapter, I have here added the figure of a (mall Manor , which 
will be ſufficient for example ſake. | 
CHAP. 
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| CHAP.-LVIIL. 

The names of ſuch Colours as are neceſſary for the 
WW aſbing of «aps, Charts, or Plots ,with the 
manner how to temper and uſe the ſame upon 

Velom, Paper, or Parchment. 


hae T is not convenient for a Surveyor when he. hath'drawn 
4 && che draught of a Manor, and reduced it.to his intended 

bigneſs,, to repair toa Painter to finifh his work , the 
| thing it {elf being very gentile, and eaſie tobe atteined: 
And beſides a Painter is not eaſie to be found in evety Countrey, 
hor js every Painter furniſhed with Colours fitting for ſuch a pur- 
poſe, they for the moſt part uſing more ordinary Colours, now for 


| the benefit of. ſuch who defire to exerciſe themſelves in this kinde 


of praftice, I have added theſe neceſſary direQions following. ' 


rt How 
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1 How to make GumVW atcr. 


ue Gum Arabeck what quantity you pleaſe , of the whitcſt 
and clecreſt you can ger, which bruiſe into ſmall pieces , and | 
tic them up looſely in a fine linnen 'rag, then take of the cleereſt 
| water you can get,& pur 1tinto a clean veſlel,as a poringer,(or ſuch 
| like)then hang your Cloth in which you pur your Gum 1n this wa- 
| | tcr, lerting ir hang till all the Gum be diſſolved, then when 
you pur your fingers into this Water, if you finde chem to ſtick ro- | 
gerhier, as if they were glewed, your water is ro ſtiff of the Gum, ' 
which you may remedy by putting thereto more fair water, and if 
you finde it roo weak you may add more Gum, with this Water 
moſt Colours are to be tempered. | 


2 Howto make » AllumWater. 


Ake a pound of Allum, and bear it to powder, then take a Gal- 
lon of clean Water,and ſer it on a fire; letting it boil till all the 
| Allum be melted, then take it offthefire, and when it is cold, you 
| may put it into a veſſel and keep it for youruſe with this water if 
you wet your Paper before you lay on your Colours , it will keep 
them from ſinking into the paper, and willalſo add a luſtre and 
]- beaury to the (+ Fon laid thereon. 


| 3 T7 he aAames of ſe uch Colours as are neceſſary | 
| for the W abing of 2M aps,Plots, or Charts. 


: DE. — © Blews Yellows _ Greens 
Vermiion Bice Gumbuege Creen Bice ' 
Lake Indigo Yellow Berries Verdegreece | 
|Roſſer Smalt Orpiment diſtilled | 

| Braſil Verditer Sap-green 
RedLead 


Umber , Lamp-black 


. Being thus provided of theſe ſeveral Colours here named, 
which you may have in divers plaoes in Londoz, as allo of a grind- | 
ing ſtone and Muller, which any Maſon in Lode will furniſh you 
| with, alſo divers pencils of ſeveral ſizes and Gally pots , Gar 
| Glaſſes, or Horſe Muſcle-ſhels, to put your Colours in when they | 
are grounded and tempered , you are then ready at anytime to |. 
make uſe of rhem, and now will I ſhew you how all the fore-men- | 
' tioned Colours are to be ground and tempered. 


How to grindeV ermillion, Lake, and Red Lead. 


Y Our grinding ſtone and Muller being very clean, take either | 
| Vermillion,Lake, or Red Lead,and lay it upon your __ 
rake | 
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take ſo much Gum-wazer as will wee the ſame, thew with your 
Mullet grinde the Vermillion, Lake, or Red Lead with the Gum. 


water very well togerher;till there beno grit left, thenwith a knife 
or a piece of Lanthorn horn take it off the ſtone and put itinto a 


your uſe, you may at any time remedy that by putting in of more 
Gum- water, and ſtirring it #boug witha ſtick of pencil, butieis 
molt convenient tg.grinde.no more of any Colour as. a.time.then 
you ſhall have occagontouſe. 


How to prepare Brafil. 


F Ake two: Ounces of Brafil ground , and put thereto a pint of 
| ſmall Beer, and as much Beer Vineger fet then onthe fire, and 
let them boil well together , then take half an ounce of Allom and 
beat it very fine; alſo a licrle bir of Gum Arabeck, and put them in 
| while ic is on the fire, letring all bail rozerher till the Allom and 


| Cloth, incoa Glaſs orother Veſlel , this liquour is of ir ſelf a very 
fait red Colour, and is uſed to rule Books with red Lines, and is. 
commonly ealled Red Inke. 

_ If you take Logwood and boil it inall reſpe&s as you did your 
| Braſil, it will make a very curious Purple Colour. 


How to grinde and temper Roſſet. | 


Ake Roſſer and lay it on. your grinding ſtone,and grindo it with 
& little Gum-watxer, fo thar ic be very nf, Ce vinh 


would uſe it , temper ie with Braſil water , this Colour differech 
nor much from rhe Colour of Lake , but it is much cheaper, and 
Will not keep colour half fo long. 


How togrinde and temper Blew or Green Bice. 


T Ake Blew or Green Bice, and grinde ir _ your ſtone with 

fair water, then take it and pur it into a Galley pot, and fill the 
pot with fair water, and fo let 1t reſt ewo ar three hourg, often ſtir- 
ringtt about with a ſtick, then let it ſtand ill the Bice be all fetled 
to che hottome , then poure away the water from the Bice, and 
| put in. more clean water, letting it ſtand, and ſtirring itas before, 
then poure that water away , and put in more clean water, thus 
; continuing 4 or 5 times, then laſtly, when you would uſc irremper 
it up with Gum-water, 


How togrittdeIndico. 
F Ake Indico,and grinde it with Gum-water upon your ſtone ve- 
| ry fine, then take it and put it into a potor ſhell, and itis fit for 
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Gally pot or ſhell , and keep. ic for youp vie :; if it be too thick for | 


Gum be quite diſſolved . then rake ir off and ſtrain it through a | 


ground fine enough, take ir. & pur it into a Galley Por,8 when you | 


; 
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uſe, this Colour of it ſelf is a very {ad blew , bur you may make it 
lighter at pleaſure,by adding thereto ſome white Lead ground al- 
ſo with Gum-water. 


How to temper Smalt, 


TAke fine Smalt , and put it intoa Galley pot , th enput thereto 
* ſome Gum-water, and _— it up with a pencil, This Colour 
needeth no grinding, it being fine enough of it ſelf. 


| How to grinde & temper Blue or Green Verdirer, 


Ake Blue or Green Verditer,and grinde it with Gum-water on 
-your ſtone, when it is fine enough , take and put it intoa por or 


ſhellfor your ule, 


+4 


H ow to uſe Gum-boogd. 


T Ake Gumboogd, and break it in ſmall pieces, then put it into a 
| clean pot, and pur thereto clean warer, letting itthere lie cill it 
be diſſolved, this is a fine tranſparent Colour , and excellent good 

. to waſhwithall. | 


| How to uſe T ellow Berries. 


7] Ake yellow Berries, and bruiſe them a little ina Morter , then 
put them into a pot, and put thereto ſome Allom-water,letting 

; them ſteep therein. and in half an houres time-rhe Allom-water 

| Will:bea very curious tranſparent Colour , -it the Colour be too 

* tajnr you may help ir by putting in more Berries , but -the longer | 

; the Berries liein [teep the berrer the colour will be, you may (if 

; you pleaſe) when the Colour is as you would have it ſtrain the 

; water from the Berries, and reſerve it for your uſe, or you may uſe ; 

| it wichourſtrainjng. þ. | 


| » Howto grinde and temper Orpiment. 

| | Flere is _ ſorts of Orpiment, the one is a Light Yellow, and 
: : the other. is anOrient'or *Marigold Colour commonly called 
|' Qrange Tawny. Take of either of theſe ſorts and grinde them upon | 


| your {tone with: Gum-watcr;keep them in pots or ſhels for your uſe | 


FIS | 


4: - - HowtonuſeVerdigreaſe. 


F- 

'T He beſt Verdigreaſe is that which is diſſolved, take therefore 
: * diſtilled Verdigreafe}* and! ſtdepe'it ren or twelve hours in 
'gagd Muſcadine; andLit wikbe a very fine tranſparent Green'Cq- 
Fatt 2} 2t pus 1 fine iog £5.90 © wyty 
4 Shu " 
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How to uſe S ap green, 


Ake Sap-zrecn , and-pur itinto a pot or ſhell, and put thereto 

white Vine Vineyer, and a lictle bit of Allom , this will make 
an excellent Green tor Trees, Hedges, &c. if ar any time it grow 
too thick add more Vinever or Water, or rather half Water and 
halt Vineger. S 

There are ſome other ordinary Colouts,which will be very uſe- 
{ul for you eſpecially wizen you do to expreſs Houſes, Trees,Rivers; 
Mils, Mines, Gatcs, Cottages, Brooks, Pales, Barns,and ſuch like; 
ali which are to be ground and tempered with Gum-water ; the 
names of which Colours are theſe following: White-Lead, Lambe 
biack, Umber, Spauiih Brown ; Almegum, and Bolcarmoniack: : 
theſe Colours are all very cheap ,.and'are all to be graund with 
with Gum-water, and by mingling two of theſe or other Colours 
rogether, youmay make almoſt what Colour you pleaſe 'of any 
Blew and Yellow mixed together makea Green, &c. of theſe laſt 
meationed Colours , moſt of which are very ſad Colours, they 
oughr to be ground very fine , and good ſtore of Gum-wateruſed 
in tne rempering of them, 
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| CHAP. LIX. 
tow to find wbe ber water may be conveyed from | 
vt a Sprino head, to any appointed place, 


EP POtts Here is an Inſtrument called a Water-level, for the 
T7 ,&g performance hercot, the making whereot is ſufficient- 
Q & ly known. Now it it were required to know whethet 

2&2 water may be conveyed in Pipes or Trenches from+a 
= S Sprinz-hcad to any determinate place, obſerve the 
following direQions. 344-4, 952008 

Place your Water-leve! ar ſome convenient diſtance from the 
Spring-hcad,in a right line towards theplace ro-which the water 
is to be conveyed; asar 30, .4c, 60,.0r 100 yards diſtant from the 
Spring-head. -Then having 1n a readineſs rwolong ftraight poles 
(which you may call your ſtarion ſtaves) divided into/Feer,Inches, 


and'parts of Inches from the botrom/ upwards : being thus.;provi- 


ded, cauſe one(whom yau may call your firſt aſiſtazt)ro ſetup: one 
of rhe ſaid ſtaves at the Spring-kead , and:require another (which 
you may call your ſecond aſſiſtant). to-ere@ the: other ſtaft beyond 
your Inſtrument at 30, 49,00, or 100:yards forward , towards the 

ace to which the warer ſhould be conveyed.” Theſe tation ſtaves 
bh creed perpendicular, and your Water-level-in the mid- 
way preciſely horizontal,ga:to the end of. the Level; and-looking 
throu!h thetights, cauſe yqur þ»ſt a{{;ftzvt ro move leat of paper 
upand down your ftation.ftaff., tilkrhrovgh the: fighrs youdbe the 


| very edge thercof,and rhejtuby'ſome kriown figne of foundzintimate 
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| per as your firſt af iſtaxt did, 


L 


ro him that the paper is then in its true poſition , then ler this firſt 
aff iſ1art note againſt what number of Feet, Inches, and parts of an 
Inch the edge of the paper reſterh , which he muſt note down in a 
paper, Then your-VV ater-level rcmaining immoveable , go tothe 
other end thereof, and looking through the ſights towards your 0- 
ther ſtation ſtaff, cauſe your ſecond ai 5ſtant ro move a leaf of paper 
along the ſtaff,rill you ſee the very edge thereof through the Gofes, 
and then (by ſome known figne or ſound) cauſe bim to take notice 
what number of Feet, Inches, and parts of an Inch, arecut by the 
{aid paper, which will him alſo to keep in minde , or note ina pa- 

This done, require your firſt aſ{iſtant to bring his ſtation ſtaff 
from the Sprihg head, and cauſe your ſecond aſviſtant ro take that 
ſtaff and carry it forward towards the place to which the water is 
ro be conveyed, 30, 40, 60, of xCO yards,and there to ere ir per- 
pendicular as before , letting your firſt a{:;ſta-t ſtand at thar ſtaff 
where your ſ-cond aſſiftart betore ſtood z then in tle mid way be- 
eween yout two aſſiltants, place your Water-level exaaly hori- 
zencal, and looking through the figbrs thereof , cauſe your firſt aſ- 
ſtant ro move a paper up and down , and when you give him a 
figne to note what: number of Feer,Inches, and parts of an Inch are 
cut by the paper,and note them down , then going tothe otherend 
of your Water-level, look through the ſights , and cauſe your ſe- 
cond aff iftant ro move a paper along the Staff, and to note the Feet, 
Inches, and parts of an Inch as before. 

Then cauſe your firft afrſtazt to bring away his ſtation-ſtaff,and | 
cauſe your ſecozd aſſiſtant to take it and carry it 30, 40, 60,0r 100 
yards forwarder , rowards the place ro which rhe warer is tobe 
conveyed , and leaving your firſt afzſtant at the place where your 
ſecond aff iſtant laſt ſtood, place your Water-lovel again in the mid- 
way between your two Afiſtants, and looking through the fights 
as before, cauſe each of chem ro move a leaf of paper up and down 
their ſtation ſtaves,and note down in their ſeveral papers the num- 
ber of Fecr, Inches , and parrs of an Inch cut, when you looked 
through the ſights of your Water-level. 

In chis manner you muſt go along from the Spring head, to the 

-r ntto which you would haveche warer conveyed,and it there | 


never ſo many ſeveral ſtations,you muſt, in all of chem, obſerve | 


this manner of work preciſcly, fo by comparing the notes of your 
wo Aſhſtants _— you may eaſily know whether the water | 
d 


may be conveyed from tne Spring-head ro the deſired place or nor. } 
though there be many Hils berween. | 
-'C Here note, charin your paſſage berween the Spring head and | 
- - theappointed place, from ſtation to ſtation, you muſt obſerve | 
Chis order,otherwiſe grear crrour wil enſue,ue. rhar your firf 
«//:fiamt muſt ar every ſation , ſtand berween the Spring head | 

_ and yout Warer-level:and your ſecond aff iftwnr muſt alwayes | 
_ Rand berween your Vater-leydl and the place rowhich'the 
--Watcris tobe conveyed, thus by.obſerving-thisvrder in your | 


work 
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work you ſhal have no confuſion, neicher ſhal one of your AC 
fiſtanrs rake more pains then the other. 


Having thus orderly proceeded from the Spring head to the 
place appoinred,call both your Afiſtants together,and cauſe them 
to give 1n their notes of the obſervations at each ſtation , and add 
them together ſeverally : then if the note of the ſecond affrftant ex- 
ceed (or be greater then)the note of the firft af iſtant, rakethe leſ- 
{er our of the greater,and the remainder will thew you how much 
che — place to which che water is ro be brought is lower 


then the Spring head. 

'The firſt Aſſiſtants Note. | The feeond Aſſiſtants Note. 
Station, Feet = Station Fees Inch Parts 
11253]. | $1 3-7 * 
_— Wu 9 Fl 
Ka — LIES = FS Ol 

I | 610 $4 3 897 © 
Sum 18 10 _| u_ 2 2 7 


| 

By this Table you may perceive that the notes of th ; 
collected at his Gevecal {tarions being added ropecher, tk.nry 
to 18 Feet,10 Inches;and Zof an Inch : and the notes of your ſecond 
«fiſts: ar his ſeveral ſtationsbeing added together amounteth to 
2 1 Feet and two Inches, ſo thenumber of the firſt Qfifanes obſerva- 
rions being taken from the number of the ſecond , there will re- 
main 2 Feet, z Inches and and 3 of an Inch, & ſomuch is the place 
ro which the water is to be brought, lower thenthe Spring head, 
according tothe ſtraight Water-level, and therefore the water 
may cafily be conveyed. 

Having expreſſed as plainly asI can in words the manner of con- 
veying of water from a Spring-head to any appointed place, it will 
not be amilſsto inſert a figure by the ſight whereof you may plain- 
ly perceive how it is effefted , in whic hgure note that A repre- 
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| 


| 


had 


TS 


| 


| morethen they know already, yet (poſſibly) they may herein find 
ſomething worth their peruſal & praice, or (at leaſt) it may be a | 


C 


< qr} 


| veyed, | ta 


RC'TY. 44% wh ry, - 
conte ined plain and pefſpicuous to the meaneſt capacity , then 


preſents the Inſtrument or Warer-level; and the ſtation ſtaves : C 
the Spring-head, and D the place to which the warer is to be con- | 


' © Here note that when you have called your two:Aſſiftants toge- | 
-- + Ther, and examined cheir ſeveral Notes, and. added them -ro- | 
| gerher, at: then you ſhall finde rhe ſumme of your firſt a6; ants 
Note tobe greater then the ſum of your ſeco:d aſs;{{arts Note, 
that then itis impoſſible to bring the water from that Sprin*- 
head to the intended place : bur if rhe.Sums of the Notes of 
your two Affiſtants do exaRtly agree; there{is then-a poſhbiliry 
of cffcing it, if the diſtance be bur ſhort , though with more 
charge and difficulty. 

C Note 2 , That the moſt approved Authours ;concerning{ his 
particular do aver, that ar every miles end there oughr to be 
allowed 4+ Inches more then the ſtraight Level fcr theur. 
rent of the water. Fa 

C Note 3, I there be any Hill lying inthe why between'the 
S$pring-head andthe place to which the water is to be convey- 
ed you mult then cura Trench by the (ide of the Hill in which 

. . . you mult lay your pipes equal with the ſtraight Warter-level, 
.. withthe former allowance. And in this cale-chere be a Valley 
..*. Joy muſt then make a-crunk of ftrong wood well under-prop- 
ped with ſtrong pieces of- timber, and wel! pitched or leaded, 
' © * as 15done;indivers plages between ware and: Langdon, . - 

"C:Note 4, That, inconveying af water coan appointed place, 
tis net cogvenient co; bring it .from vhe Spring-head by the 

, _heereſt diſtance or ina ſtraight Line , bur: by a crooked or 

© winding way; and you'ought alſoto lay the Pipes one up and 
= another down, bur this is to be obſerved but in ſome caſes on- 
ly, where.the.water will have too violent a.current, | 


_—— 


you 


| | Thus1 have finiſhed my intended diſcourſe of Sur veying of land, 
in whichT have ſtudied rather ro,make every: particulat therein 
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with roo much brevity ro obſcure that which Tchiefly aimed at, 
namely, to.inſtru& the ignorant : I confeſs, I may be juſtly blamed 
by thoſe who are Maſters of the Art, or have a conſiderable know- 
ledge thereof already, for uſing too many circumlocurions , Hut I 
anſwer, it was not written for their ſakes, yet I hope it will n6tbe 
rejeted by them ; and although 1 do not attempt to teach ſuch 


Remembrancer unto them to bring to minde what otherwiſe they | 
may have forgotten, Bur cea(ing ro apologize any more for my 
Book; ler it now ſpeak for it ſelf. 


FINIS. 


